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GENERAL PHYSICS. 

-. 1829. Meson theory of nuclear forces. Part II. Theory of the deuteron. 
H. A. Betue. Phys. Rev., 57, pp. 390-413, March 1, 1940.—With the 
nuclear forces as derived in Part I [see Abstract 923 (1940)], a theory of the 
deuteron is developed. It is satisfactory to regard the ground state as a 
combination of and a*D, state, bothin the neutral and in thesymmetrical 
theory ; the next higher triplet state is probably *P,. On the neutral 
theory a cut-off distance of 0-32 to 0-40 of the range of the forces will fit 
the positions of singlet and triplet state, and calculations are carried out 
with two alternative ways of cutting off, assuming the potential inside ro 
either to be zero, or to retain the value it had at v9. It is found that all 
physically significant quantities are practically independent of the method 
of cutting off. The wave function contains about 6-7% *D, state, the 
rest being §S. This means that the sum of the magnetic moments of proton 
and neutron should be about 0-04 nuclear magneton greater than the 
deuteron moment, and this is just reconcilable with present experimental 
data. The calculated quadrupole moment of the deuteron is 2-70 or 
2-61 x 10-*7 cm?®., according to the two methods of cutting off ; the sign 
is positive. Both sign and magnitude are in good agreement with experi- 
ment. The ®P, state is calculated and is shown to be unstable and to have 
no appreciable influence on the scattering of neutrons of moderate energy. 
A discussion of the symmetrical theory shows that the calculations for this 
theory give wholly unsatisfactory results, particularly for the cut-off dis- 
tance, and even for an alternative way of cutting off. In spite of this, 
only the symmetrical theory gives a natural explanation of the poe 
and of the extra magnetic moments of neutron and proton. N.M 

1880. Separation of Zn isotopes by diffusion in the liquid phase. - 
KoORSCHING AND K. Wirtz. Preuss. Akad. Wiss. Berlin, Abhandlungen, 
No. 3, (2 pp.], 1939.—The method of thermal diffusion in the Clusius 
separator tube was applied to an aqueous solution of ZnSO,. The tem- 


_ peratures of the two walls were 15°C. and 80°C. respectively, and the 


length of the tube was 90 cm. A 0-4 M solution was used. After 48 hr. 
the concentration ratio Zn : “Zn : Zn was found to be 52:5: 27-1: 16-4 
at the upper end of the tube and 48-5 : 28-3 : 18-1 at the lower end, whilst 
the normal value for the ratio is 51-4: 26-9:17-4. G. G. 

1331. Separation of isotopes. E. H. RresEnretp. Arkiv f. Kem. 


_ Min. och. Geologi, A, 18, 16, pp. 1-11, 1939. In German.—This paper 


describes a comparative investigation of the various methods available for 
the separation of isotopes. They can be divided into two classes—closed 
diffusion methods and open diffusion methods. The two methods are de- 
scribed in detail. The open diffusion method was found to have the 
following advantages : The experiment may be interrupted whenever it is 
found desirable ; the number of units in the apparatus is reduced to half 
for the same degree of separation; a quicker interchange is obtained 
between the various diffusion units, and an erent 7-fold increase 
in yield is obtained. Hil G. G. 
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* 1882. Separation of isotopes by thermal diffusion. A. Brj1. Ned. T. 
Natuurk., 7, pp. 147-153, March, 1940.—This paper is a general review of 
the problem of the separation of isotopes by means of thermal diffusion. 
The theory underlying the method is discussed in some detail. This is 
followed by an account of, the apparatus used,.as, well as of the results 
obtained. 

1838. Electronic structure of zinc in. condensed states. M. Sato. 
Tohoku Univ., Sci. Reports, 28, pp. 143-196, Oct., 1939. Report No. 461 
of the Research Inst. for Iron, Steel and Other Metals. —-From data pre- 
viously reported [see Abstract 2186 (1939)] the energy states for valency. 
electrons in the mass are found. From data on specific heat, heat of 
vaporization, surface tension, and heat of fusion it is deduced that: 
(1) Up to 950°C. Zn atoms when molten form groups of 4 in two ways, 
either E, resonance occurs, or E, E, bond with constant 
association and dissociation. (2) Each atom has 3 degrees of freedom in 
thermal vibration; (3) Fusion takes place first by the transition E,; 
* 4p), (4s, 4d)'; 5F, + 5F, using up a small portion of energy, secondly 

the (E,E,) association becomes temporary instead of permanent, the main. 
portion of latent heat being work of expansion against cohesion. At. 
950°C. the (£, E,) association becomes temporary. The effect of internal 
_ stress on thermal points, selective absorption of light, and velocity of solu- 
tion in acid are also considered. BE. 

1334. Molecular structures of fluorobenzene and o-difluorobenzene by 
electron diffraction, H: Oosaxa. Chem; Soc. Japan, Bull., 15, pp. 31-36, 
Jan., 1940.—The molecular structures of fluorobenzene and o-difluoro- 
benzene have been investigated by the electron diffraction method. The 
C-F distances in these molecules have been determined as 1:34 4 0-04A 
and 1-35 + 0-03.A, respectively. These distances are shorter than ex- 
pected from the covalent radii of Pauling and Huggins. This shortening is 
_ discussed in terms of resonance among several valence-bond structures. 
The dipole moment of halogen-substituted benzenes is considered in rela- 
tion to the carbon-halogen distances and the double bond character of the 
linkage. AUTHOR. 

1335. of phosphing and ‘elated hydrides. D.P. STEVENSON. 
bat Chem. Phys., 8, pp. 285-287, March, 1940.—It is shown that Badger’s 

rule [see Abstract 1389 (1934)] when applied to the frequencies of some 
hydrides gives values for the interatomic distances which are in agreement 
with values deduced from the moments of inertia of the hydrides and with 
values predicted from the covalent radius suggested for hydrogen, 0-315 A. 
Using the value 1-415 A for the P-H distance in P-H, and a reliable spec- 
troscopic value for one of the moments of inertia of the molecule one finds 
the bond angle to be 93°. Values are suggested for the bond angles and 
bond instances in a number of hydrides whose structures have not been 
1886. Spectroscopic evidence for hydrogen bonds—SH, NH, and NH, 
compounds. W. Gorpy anp Stanrorp. Am. Chem. Soc., J.; 62, 
pp. 497-605, March, 1940.—The association of the mercaptans with certain - 
electron donor solvents was investigated by infra-red spectroscopy. Results. 
indicate H-bonding between only certain solvents (pyridine, a-picoline, _ 
and dibenzylamine) and thiophenol, with the SH group donating the 
proton. There is evidence that thiophenol is not polymerized in the liquid. 
state. The study included a number of amines having basicity constants. 
the same as or lower than that oF aniline. 
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associated '‘through H-bonds éxcept those for which: steric’ hindrance 


‘would bé expécted to prevent the association. Each of the compounds 
was studied in an oxygenated solvent, »-butyl ether, in order to detect 


complex formation through NH -> O bonds with the ether, and data as to 


polymerization or tendency to form complexes:are given. N. M. B. 

. 1887, Br-Br distance in dibromides of cis- and trans-stilbene. J.D. 
McCuLLoucH. Am. Chem. Soc., ]., 62, pp. 480-482, March, 1940.—The 
Br-Br separations in the molecules of the crystalline stilbene dibromides 
have been measured by means of the radial distribution treatment. of 
‘X-ray powder photographs. The separation was found’ to be 4-650A in 
the meso dibromide and 3-85 A in-the di dibromide. In the former, all 
like groups are trans to each other, while in the latter the Br atoms are as 


‘close to each other as the van der Waals radius for bromine will permit. 


The results support the postulate of Young and Pressman, as yet unpub- 
Weissberger. AUTHOR. 

1838. Method of molecular orbitals. A, Covtson anv Rusi- 


Hirer Cambridge Phil. Soc.; Proc., 88, pp. 193-200, April, 1940-— 


It is shown that the usual molecular orbital treatment for the mobile élec- 
trons in unsaturated hydrocarbon molecules is not always satisfactory, since 
it does not yield a self-consistent field. The conditions under which the | 
‘field is self-consistent are analysed, and are satisfied in 
Abstracts 887 and 3485 (1939) and following Abstract.) © AvTHOrRs. 
1889. Calculation of energy in unsaturated hydrocarbon molecules. 
‘C. A. Coutson. Cambridge Phil. “Soc., Proc., 36, pp. 201-203, a, 
1940. —[See preceding Abstract.] — 

1340. Tenth: Report of Committee on Atomic Weights of International 


Union of Chemistry. G: P. Baxter, M. Guicwarp, O. H6NIGSCHMID AND 


R. WuytLaw-Gray. Am. Chem. Soc., J]., 62, pp. 669-672; March, 1940. 
Chem. Soc., J. pp. 475-478, April, 1940.—The changes proposed: are H 
1/0081 to 1-0080, Fe 55-84 to 55-85 and Lu 175-00 to 174-99. The 
‘separation of the isotopes of Cl by thermal diffusion, and the isotopic 
constitutions of Mo, Eu and Pb are discussed with reference to the atomic 
weights of these the {See Abstract 
1441 (1939).] S. 
See also Abstracts 1381, 1514, bes, 1537, 1556, 1561, 1574, 1507, 1616, 1636, 

1646, 1654. 

COLLOIDS. 


filtration of colloidal liquid. A. Bouraric: Ann. Soc. Sci. de Bruxelles, 60, 


‘pp. 31-36, March 9, 1940.—The variation in the composition of the inter- 


micellary fluid during the ultra-filtration of a colloidal liquid is discussed 
mathematically by: application of Dennen’ theory of membrane 
af 
1842. Silicic acid as protective colloid for MnO, sols. F, Hazex. 

Phys. Chem., 44, pp. 422-427, April, 1940.-—Silica ‘sols: increase the 
stability of colloidal MnO, toward NaCl, BaCl, ‘and Th(NO,),. The protec- 
tive action has been explained on the basis of mutual adsorption. No pro- 
tective action was observed with HNO, as the added electrolyte. Colloidal 
silicic acid is flocculated at low: concentrations of Th-ions. The sol is re- 
charged at concentrations of the order of 10-5 to 10-* M. Neither SiO, 
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1848. Nuclear gold sols. Part II. Lower limit of particle size. A. 
Baker anD F. L. Usner. Faraday Soc., Trans., 36, pp. 549-557, April, 
1940.—Previous work on the minimum size of gold nuclei is reviewed. 
Attempts to reduce the size of nuclei by the addition of adsorbable anions 
were unsuccessful. Progressive dilution of the reacting solutions over an 
extensive range resulted in the production of stable nuclei of less than one- 
tenth the size of the smallest hitherto believed to exist. These nuclei are 
of approximately the size of a unit cell of crystalline gold. The experi- 
mental results are in agreement with the view that the formation of col- 
loidal particles from atoms or molecules is a continuous process governed 
by the same kinetic principles as are used to explain coagulation. The 
terms ‘‘ nuclei ’’ and ‘‘ primary particles ’’ have no significance apart from 
their use to describe the smallest particles that are stable or detectable 

under existing conditions. [For Part II see Abstract 298 (1940).] AurHors. 
_ 1844. Asphaltic bitumen as colloid system. J.P. Prreirrer anp R.N. J. 
Saat. J. Phys. Chem., 44, pp. 139-149, Feb., 1940.—Schematic repre- 
-sentations are given of the colloid systems present in asphaltic bitumens. 
“Normal” bitumens consist of micelles which move through the heavy, oily 
maltene phase. The micelles consist of a nucleus of high-molecular-weight 
hydrocarbons predominantly aromatic in character, the molecular weight 
and aromatic nature diminishing away from the centre. When the system 
contains adequate resins the system is fully peptized and shows purely 
viscous flow except for any intramicellar elasticity. If there is a shortage 
of resins, as in blown bitumens, the micelles link together forming a gel 
structure in which case the system exhibits thixotropy and elasticity both 
inter and intramicellar. For various bitumens the molecular weight of the 
asphaltene micelles has been determined by Langmuir’s monomiolecular 
film method, and the proportion of the maltene fractions consisting of 
aromatic compounds and its molecular weight have been measured. The 
influence of the various constituents was ascertained by studying the 
properties of synthetic mixtures. The relative volumes of the two phases 
was determined, for bitumens with distinct gel structure, by separating 
some of the oily phase by absorbing the sweated oil in a porous powder and 
ee its properties with those of the maltene fraction. J. B. W. 

_ 1845. Rheological properties of asphaltic bitumens. R. N. J. Saar 
AND J. W. A. Lasovut. J. Phys; Chem., 44, pp. 149-165, Feb., 1940.—The 
following rheological measurements were made on two quite different 
bitumens by means of a conicyclindric rotating viscometer :—(a) change 
in deformation with time under constant shearing stresses; (b) degree of 
elastic recovery after various deformations; (c) relaxation of internal 
_ stress with time after various deformations; (d) recovery with time after 
deformation and partial relaxation of the stress ; (e) relaxation of internal 
stress with time after deformation and partial recovery. Results were in 
agreement with the properties deduced for a theoretical model repre- 
senting the simplest form of a mixed gel-sol system, but the model did not 
account for more complicated treatment. ; 
1346. Hlastio recovery and plastic flow in rawrabber. L. R. G. TRELOAR. 
Faraday Soc., Trans., 36, pp. 538-549, April, 1940.—In considering 
existing information on the mechanical properties of raw rubber, it is not 
generally possible to distinguish between the effects of elastic and of plastic 
deformation. In the experiments described great care was taken to secure 
the complete removal of elastic strain, after stretching to various extensions 


at different temperatures. ee 
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increasing elongation and fell again at higher elongations, an effect attri- 
buted to the increase of crystallization with increasing extension. For 
rubber held extended for one hour at 25°C. the flow was never greater than | 
2% of the original extension, whilst for extensions greater than 440% or 

less than 130% it was negligibly small. Curves showing the decay of 
tension at constant extension, and the recovery of length after stretching, 
in conjunction with the observations on plastic flow, are interpreted in 
terms of a theory proposed by Busse, according to which the rubber mole- 
cules are held together at certain points by cohesional linkages of low 
energy, some of which are broken down during stretching. AUTHOR. 


1847. X-ray studies of crystallite orientation in cellulose fibres. Part IIT. 
W. A. Sisson. J. Phys. Chem., 44, pp. 513-529, April, 1940.—Earlier 
investigations regarding the orienting properties of native cellulose in both 
natural fibres and in synthetic fibres made from bacterial cellulose mem- 
branes have been extended to hydrate cellulose in synthetic fibres produced 
from cellulose coagulated from various solutions. The hydrate cellulose 
crystallite. a major orienting tendency with reference to the 
b-axis, and a minor or selective orienting tendency with reference to the 101 
plane. Orientation of these axes may be produced either by shrinkage or 
by elongation of the sample. Whenever there is a relative increase in 
dimension of a sample in one direction, the b-axes of the unit cell tend to 
orient parallel to that direction ; if there is a relative decrease in dimension 
in one direction, the 101 planes are oriented perpendicular to that direction. 
The degree of orientation in each case is proportional to the relative change 
in dimensions of the sample. In films such as cellophane, the X-ray 
diagram shows a selective uniplanar orientation of the 101 plane if, upon 
drying, the swollen film is allowed to shrink only normal to the plane of the 
film. Likewise rayon fibres, especially viscose, if spun without tension, 
show a similar selective orientation with reference to the fibre surface. In 
both films and fibres, selective orientation of the 101 plane is destroyed by 
stretching, which produces a uniaxial orientation of the b-axis (axis of 
cellulose chains) parallel to the direction of stretching. [For Part IT see 
Abstract 2508 (1936).] | AUTHOR. 


1348. Effect of air film in emulsification. I, S. Hatt anp E. H. 
Dawson,.. Indust. and Engin. Chem., 82, pp. 415-420, March, 1940.— 
The stability and homogeneity of oil-in-water emulsions of high-oil content 
have been found to be less when an air film adheres to the oil phase than 
when such a film is absent. This is true in both of the two common 
methods of emulsification studied. The emulsions are of the mayonnaise 
variety, made according to a formula similar to that used by the mayon- 
naise manufacturers with the exceptions that the egg yolk emulsifier is 
fresh, and that exceedingly large quantities of oil are emulsified by very 
small amounts of yolk. AUTHORS. 


1349. Effect of phosphate buffers on electrical mobility of haemoglobin. 
M. H. Gorin, H. A. ABRAMSON AND L. S. Mover. Am. Chem. Soc., J., 
62, pp. 643-644, March, 1940.—Variations of the ionic strength of a buffer 
at constant pH can affect the electric mobility of a protein in two ways: 
(1) a change in ion atmosphere will occur, (2) .a change in the charge.of the 
protein might occur due to specific interaction with the ions of the buffer. 
It is shown that when both effects are taken into consideration in a way 
that has previously been applied to proteins in buffer systems containing. 
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Abstract 3853 (1939).) AUTHORS. 


1850. Electrokinetic potentials of Ba8o,. Phys. 
hom: ., 44, pp. 265-275, March, 1940.—The streaming potentials on.pre- 
cipitated.and negatively charged BaSO, show a charge reversal by BaCl,. 
solution ; the {-potential-concentration curve is a typical one for the 
adsorption of a potential-determining ion, The adsorbed Ba ions are 
liberated and desorption of Ba ions takes place in a strong KCl solution 
(M /10).. The positive potential curve displayed a great charge increase 
in 50% ethanolic solutions of BaCl, and Ba(NO,),. The charge reversal 
of the negative BaSO, was also observed for KBrO, and KClin 50% ethanol. 

AUTHOR. 

“1851, Action of ionizing radiations on electrophoretic mobility of 
colloid particles. J. A. Crowrner, H. LizpmMann anv R. Jones. Phil, 
Mag., 29, pp. 391-399, April, 1940 Experiments with a series of Au sols 
of different particle size which were irradiated with y-rays and homogeneous 
X-rays of two different wavelengths have given the following results :— 
(1) The electrophoretic mobility of the sols shows rhythmic increases and. 
decreases with steadily increasing doses of radiation. (2) If the D, is the 
dose required. to bring the sol to the nth turning-point (maximum or mini- 

mum) of the curve relating dose with electrophoretic mobility, for a given 
sol the relation holds: D,/k" = constant. The value of & is independent 
of the particle size, the nature of the sol and the radiation employed : within 
the limits of experimental error. (3) The quantity a*D,/k" is approxim- 
ately constant for sols of the same material, but decreases slowly with. 


inerease in the,radius a. (4). The energy absorbed per unit volume of sol 


for the production of a given change in the electrophoretic mobility of the 
sol is 1-58 times greater for MoK-radiation than for SeK-radiation. For 
these radiations the number of quanta absorbed for a given change in the 
mobility is the same. There is not sufficient evidence to show whether this 


” 1852. Intramolecular folding of polypeptide chains in relation to pro- 
tein structure. H. Neurats. /. Phys. Chem., 44, Pp. 296-305, March, 
1940.—The space requirements and orientation of amino acid residues in 
fully extended and folded polypeptide chains have been investigated with | 
the use of scaled atomic models. Accommodation of the side chains, formed 
by the amino acid residues, may be readily brought about in fully extended 
polypeptide chains, chiefly owing to the fact that the side chains protrude 
alternately from the upper and lower surface of the plane formed by’ the 
main chain. This structure can account, almost quantitatively, for the — 
observed film’ areas and properties of protein monolayers. Folding of 
polypeptide chains, in the manner suggested for a-keratin afd super- 
contracted keratin, respectively, results in drastic changes in the orientation 
of the side chains. The data indicate that, unless unreasonable distortions 
of bond angles are assumed, these configurations are too condensed to per- 
mit residues, other than those of glycine and alanine, and H atoms to get. 
into the positions called for by the C atoms of the hexagonal rings to which 
they are attached. From considerations of space requirements of amino- 
acid residues it follows also that the cyclol structure is‘too condensed to per- 


mit the accommodation of side chains. The significance. these con- 
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1858. Colloid aspects of milk technology. 
9, 61-63, Febi, 1940. 


See ane Abstracts 1381, ‘1519, 1630. 


STRUCTURE AND SPECIAL PROPERTIES. 


1854. Stability of crystal lattices. Part I. M. Born. Cambridge Phil. 
Soc., Proc., 36, pp. 160-172, April, 1940.—The stability of lattices is dis- 
cussed from the standpoint of the method of small vibrations. It is shown 
that it is not necessary to determine the whole vibrational spectrum, but 
only its long-wave part... The stability conditions are nothing but the posi- 
tive definiteness of the macroscopic deformation energy, and can be ex- 
pressed in the form of inequalities for the elastic constants. A new method 
is explained for calculating these as lattice sums, and this method is applied 
to the three monatomic lattice types assuming central forces. In this 
way one obtains a simple explanation of the fact that the face-centred lat- 
tice is stable, whereas the simple lattice is always unstable and the body- 
centred also except for small exponents of the attractive forces. It is 
indicated that this method might be used for an improvement of the 
“AUTHOR. 
1855. Stability of crystal lattices. Part Il. R.D. Ca 

Phil. Soc:, Proc., 36, pp. 173-182, April, 1940.—On the assumption that 
the potential energy of the 3 cubic lattices of the Bravais type consists of 
kepeapene, an attractive one proportional to r-™” and a repulsive one 
to 7", n > m, stability conditions are expressed in the form 

that two functions of the number » should be monotonically increasing. 
These functions have been calculated numerically for » = 4 to 15, and are 
represented as curves with the abscissa .- The result is that the face- 
centred lattice is completely stable, thatthe body-centred lattice is un- 
stable for large exponents in the law of force, and that the simple lattice 
is always unstable—in complete nations with the results of Part I [see 
preceding Abstract]. — AUTHOR. 
1956. Binary alloy system Ag-Te. Koern. Univ. Tavtuensis 
(Dorpatensis), Acta et. Comm: A, 35, 4, [45 pp.). 1940.° In ‘German.— 


_ Ingots are synthesized from Kahlbaum Ag sheet and Te rods in a quartz 
tube with refractory stepper, and temperatures measured by a Ni-nichrome 


couple, by use of a galvanometer with hand-operated stylus and paper 


drum, an absolute accuracy of +3°C. is attained. The liquidus is found to 


fall gently from 960°C. (m.pt. of Ag) to a eutectic at 860° and 12 atomic % 
Te, then to rise to a sharp peak at 958° for Ag,Te ; it then falls steeply 
to another eutectic at 348°C. and 63 atomic % Te, and finally rises to the 
m.pt. of Te at, 449°C.. The author also concludes that there is an a => B 
change point in Ag,Te at about 135°C., but even drastic quenching from 
1 000°C.<fails to: suppress this entirely ; the low temperature modification 
appears from powder ‘photographs to be orthorhombic with a = 13-0, 
b = 12-7,¢ = 12-2A. There,is also evidence for the existence of Ag,sTe, 
which changes over to Ag,Te at 443°C. ; this compound also exists in two 
modifications, with transformation point at 408°. With Cr K-radiation, 
powder photographs show it to be hexagonal with a == .13:+43,.c = 8-45 A, 
” = 3, there are 57 atoms in the unit cell of space group Dy — C6/mmim or 
three Laue of and a set 


-of powder photographs of the:system are iricluded.- 
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- 1857. Crystal chemistry of rare-earth compounds. D. Givs¢a anp I. 
Porrescu. Soc. Roumaine de Physique, Bull., 40, 73, pp. 13-24, 1939.— 
The mono- and di-germanates and titanates of La, Pr, Nd, Sm and Y have 
been prepared by fusion of the constituent oxides in the required propor- 
tions with or without addition of an alkaline germanate or titanate. The 
results are generally parallel with those obtained with the corresponding 
silicates, but a new rhombic form of La, and Nd,GeO, was obtained. 
Sm, and Y,Ti,O, give cubic crystals isomorphous with koppite and 
which explaing the composttion of the 
| 


C.A.S. 
1358. Properties and structure of caesium , 
A. W. LAUBENGAYER, O. B. Brrtincs anp A. E. NEwxkirK. Am. Chem. 
Soc., J., 62, pp. 546-548, March, 1940.—The formation of chlorogermanic 
acid and its salts has been studied under a variety of conditions. Evidence 
for the formation of negatively charged complex ions, presumably 
GeClZ, when GeCl, is dissolved in concentrated HCl has been obtained by 
migration experiments. Cs,GeCl, has been prepared and its properties and 
It has a face-centred cubic lattice. 
AUTHORS. 
1859. Variable structures and continuous scattering of X-rays from 
layer silicate lattices. S. B. Henpricxs. Phys. Rev., 57, pp. 448-454, 
March 1, 1940.—Crystals of some micas and related compounds having 
“ layer ’’ lattices show pronounced continuous scattering of X-rays together 
with normal interference maxima. Continuous scattering is explained as 
arising from destruction of the lattice periodicity normal to the perfect 
cleavage of these types of substances. This is a result of translation of 
some layers along the b axis and parallel to the cleavage by nb,/3, where by 
is the unique lattice periodicity and » is an integer: Various crystals differ 
in their degree of randomness and four general types are recognized : 
(1) no irregularity, (2) most elements of the crystal mosaic have a few 
irregular layers, (3) some elements have a regular sequence of layers while 
others have many irregular layers, (4) all elements have many irregular 
layers which leads to a small pseudo unit of structure. The phenomenon 
is illustrated: by reproductions of photographs. _ AUTHOR. 
1360. Polymorphism in iodides of choline esters. C. SToRA. Comptes 
Rendus, 210, pp. 107--109, Jan. 15, 1940.—The following X-ray and optical 
data are given for iodides of choline laurate, palmitate and stearate. Forms 
to 


a(A) 6(A) (A) Density nao mB my 
9-54 8-01 20-34 27-72 1:25 1°54 1-549 


)— 7-98. 34-42 32-5. 1-204 1-548 
Palmitate (5) 5:74. 9:55 — 28:3 — 1-544 1-683 


Stearate B 5-76 9-58 30-54 80-40 1-116 — 1-545 1-58 
The above evidence of dimorphism in these compounds is discussed ‘in 
xelation their molecular structures. 1. 


Solid solutions of H,O, and H,0. P.:A. GicutRe Maass. 
Ganad:::J. of Research; B,.18; pp. 66+73, Feb., 1940:An attempt has been 


thade to determine the exact composition of the first crystals that separate 
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dut on freezing solutions of H,O, and H,O of various ‘concéntrations. 
Special care was taken to ensure complete removal of any liquid wetting 
the solid phase. In all cases the crystals were found to contain both com- 
ponents and in porportions usually different from those in the mother- 
liquor. Owing to the limitations of the experimental method used, the 
results are only approximate, but they afford ample evidence for the 
existence of solid solutions. The possibility of H,O, forming solid solutions 
components. AUTHORS. 

1362. Crystal boundaries in tin. B. CHALMERS. Roy. Soc., Proc. A, 
175, pp. 100-110, March 28, 1940.—A new technique is described for pre- 
paring specimens of tin consisting of two crystals of controlled orientation 
of such size and shape that a tension can be applied transversely to the 
boundary. It is found that the temperature at which the crystals separate 
under tension is below the melting-point of the crystalline material, and 
that the difference is independent of the angle between the crystal axes of 
the two crystals and of impurity providing this does not exceed about 
0-02%. The mechanism of boundary formation is considered, a distinction 
being drawn between two types of boundary described as “ columnar” 
and “ segregational”’. The structure of the boundary is discussed in the 
light of the new experimental evidence, which favours a “‘ transitional 
lattice ’’ rather than an “‘ amorphous layer’’ theory. _ - AUTHOR. 

* 1363. Apparatus for determining the orientation of crystals by X-rays. 

F. E. Hawortu. Rev. Sci. Instruments, 11, pp. 88-91, March, 1940.—An 
} gps has been developed in which orientations of single crystals, and 

the crystals in polycrystalline materials, can be studied with X-rays by 
rotating the specimen and moving a photographic film at the same time. 
The apparatus combines the best features of both the Weissenberg gonio- | 
meter and that of Dawson by having the X-ray beam incident along the 
axis of a cylindrical film and thus recording a Debye-Scherrer circle instead 
of a layer line. The motion of the film and rotation of the specimen may 
be continuous or in steps. For motion in steps an automatic mechanism 
is used which exposes the film for a length of time controlled by an electric 
clock, and then moves the film and rotates the specimen an amount con- 
trolled by a revolution counter geared to the motor. When the cylindrical 
film is flattened the Debye-Scherrer circles become straight lines and a 
transparent net with rectangular co-ordinates is used to measure the angles. 
The data are then easily plotted in stereographic projection. AUTHOR. 
- #1364. Two-crystal Weissenberg X-ray goniometer. W. A. WoosTER 
and A.J. P. Martin. Journ. Sci. Instruments, 17, pp. 83-89, April, 1940. 


_ +-This paper’describes an X-ray goniometer of the Weissenberg type in 


‘whith two crystals may be alternately exposed to an X-ray beam. The 
photograph obtained from the reflections on one side of the direct beam 
contains the spots due to both crystals, one of which is a standard ;- the 
photograph obtained from the reflections on the other side of the direct 
beam contains the spots due to the standard crystal only. In: this way 
difficulties in obtaining relative intensities of reflection due to fluctuations 
of the X-ray output and to variations in the sensitivity and development . 
of the film are overcome, Unusual ‘features of the instrument include 
(1) the arrangement of both crystals on the axis of the cylindrical camera, 
2) a reversing switch which has no dead centre position even when it is 


actuated extremely slowly, (3) a°3-phase induction motor 


carbon brushes and yet allow of easy reversal. 
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1365. Setting of crystals for single-crystal X-ray photographs. H. 
ARNFELT. Arkiv f. Kem. Min. och Geologi, Stockholm, B,18, 9, pp. 1-7, 1939. 
In English.—A method is described which is based on the same principles as 
that described by Bernal, but the experimental procedure is different. 
From rotation photographs the crystal is so adjusted that a zone axis with 
low indices is in the direction of rotation. Rotation and Weissenberg 
photographs now give all the necessary information for re-setting the 
crystal and giving it the final adjustment. , phe 

See also Abstracts 1837, 1352, 1377, 1380, 1426, beicutis 1556, 1602, 1631. 


1366. Density of gaseous chlorine. A.S. Ross anp O. Maass. Canad. 
J. of Research, B, 18, pp. 55-65, Feb., 1940.—The density of Cl, has been 
determined over the temperature range 15° to 75°C. and up to 2atm. The 
values obtained are compared with those extant in the literature, and 
excellent agreement is found with the very precise measurements of 
Jaquerod and Toufpaian at 15°C. and 725 mm. pressure. There is also 
good agreement, over the temperature range of this investigation, with the 
measurements of Pier at a pressure of latm. The equation of state pro- 
posed by Maass and Mennie i is shown to fit the experimental results over the 
whole range and to give, for temperatures and pressures outside the region 
covered by this investigation, values of the density of Cl, that are in good 
agreement with the results obtained by Jaquerod and Tourpaian, and by 
Pier. Tables of calculated and experimentally determined densities and 
apparent molecular weights show the deviations of Cl, from ideality. The 
equation of state is given in a convenient form for the calculation of the 


_ density of the gas in industrial applications. _ AUTHORS. 


_ See also Abstracts 1432, 1436. 


DIFFUSION AND OSMOSIS. 


1367. Convective diffusion in parallel flow fields. G. Younc. Math. 
Biophysics, Bull., 2, pp. 49-59, March, 1940.—Laminar motion of two 
viscous incompressible fluids through each other is treated for two cases ; 
flow along the axis of a circular cylinder, and flow between parallel flat 
plates. Motion of either fluid entails that of the other. Regarding one 
fluid as a solvent, the other as a solute, and supposing the system to have 
ends impermeable to the former, it is found that the solvent streams with 
the solute down the centre of the system, to return in the opposite direction 
out nearer the walls. Thus diffusion of a dissolved substance through a 
region in witich the solvent is confined produces contional the 
latter. AUTHOR. 

1368. Diffusion of H, from water through steel. F. J. Norton. J. of 
Applied Physics, 11, pp. 262-267, April, 1940.—Using a metal radio tube 
having a steel shell as an ionization gauge, the diffusion of H, through the 
steel into the interior was measured. This results from the fundamental 
corrosion reaction on the exterior, when it is dipped into water: 
Fe + H,O = FeO + H,. The protective paint on the tube prevents this, 
but a bare sandblasted iron surface admits H, at 0-13 micron per hour 
with the shell in water at 25°C. H, does not diffuse into the tube when 
water vapour alone surrounds it. Rates of diffusion were measured 

and temperature. 
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1868. Osmotic pressure and dilution entropy of high-molecular solu- 
tions. G. V. Scnurz. Zeits. f. phys. Chem. B, 45, 2, pp. 110-115, 
1939.—The objections raised by Boissonnas and K. H. Meyer [see Abstract 
611 (1940)] against the author’s work on osmotic phenomena [see Abstracts 
3921 (1938) and 4319 (1937)]are now shown, after very complete discussion, 
to be based on erroneous treatment of his data and are therefore invalid. 

H. H. Ho. 

1370. Membrane permeability. Part 0. Adsorption of sucrose and 
two salts on cupric ferrocyanide. B.C. McManon, E, J. HartuNG AND 
W. J. Watsran. Faraday Soc., Trans., 36, pp. 515-622, April, 1940.— 
Careful measurements of the adsorption of hydrated cupric ferrocyanide 
for sucrose and for NaCl and Na,SO,, alone and in presence of sucrose, 
have been performed. The apparent adsorption of sucrose is negative 
and results indicate that no sucrose is adsorbed by the gel, the hydration 
of which remains constant, independent of sucrose concentration. This 
bound water is regarded as being partly polarized on the gel surface and 
partly imbibed between the crystallites. Only the former depends on 
the activity of the water in the solution. NaCl and Na,SO, are also nega- 
tively adsorbed, but at low concentration there is evidence of positive 
adsorption. Slight cationic exchange occurs between the gel and the salts, 
but no anionic exchange has been detected. In presence of sucrose, the 
negative adsorption of the salts is diminished, indicating that the imbibed 
water may be available to the ions though not to sucrose. Hence sucrose 
cannot be used to measure the hydration of the gel in presence of the salts, 
A new form of cupric ferrocyanide i is recorded, vos Part I see Abstract 
1488 AUTHORS. 

See also Abstracts: 1330, 1331, 1332, 1341, 1472, 1555. 


_ E. Prerrotret. Accad, Sci. Torino, Atti, 75, Disp. la, pp. 47-60, Nov.— 


Dec., 1939.—The fundamental principles which have been hitherto applied 
to the problems of elastic systems (the principle of the superposition of 
effects, the principle of virtual work and the principle of the minimum 
work) are discussed. It is shown that they all can be replaced by the 
more general principle of the minimum of potential, expressed in the 
following form: An elastic system subjected to a complex of sufficiently 
small forces, and of an arbitrary boundary, assumes a configuration of 
stable equilibrium for which the potential has a minimum. L. K. 
1372. Stress distribution in semi-infinite domain with a plane boundary 
and compressed by rigid body. H.Oxuso. Tohoku Univ., Sci. Reports, 28, 
pp. 286-296, Feb., 1940.—This problem is solved mathematically in a two- 
dimensional case without any assumption of the stress distribution on the 
contact surface. Some numerical calculations which are useful in technics 
are also given as examples. . AUTHOR, 
1373. Solution of torsion problems by numerical integration of Poisson’s 
equation. R. Wetter, G. H. SHorTLEY anp B. Frizep. J. of Applied 
Physics; 11, pp. 283-290, April, 1940.—This paper considers numerical 
methods for the solution of Poisson’s equation in an arbitrary two- 
dimensional region with given boundary values. The methods are similar. 
to those discussed by Shortley and Weller for Laplace’s equation [see 
Abstract 2703 (1938)]. It is shown that the entire theory of networks 
VOL. XLIII.—A.—1940. | 
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may be applied to Poisson’s equation without change. Formulae for the _ 
treatment of irregular points and for blocks of points are developed. In, 

addition to the mathematical considerations, the application of the methods 
to the case of torsion in shafts of any cross-section is described. Additional 
formulae are derived for the determination of the maximum shear at any 
point in a shaft as well as the torsional stiffness of such a shaft. AuTHoRs.. 


1374. Terrestrial elastic reactions. P. Drspuyots. Comptes Rendus, . 
210, p. 555, April 8, 1940.—A correction. [See Abstract 973 (1940).] 
1375. Elastic moduli of ferromagnetic materials. Part II. Change in 
Young’s modulus due to magnetization and temperature. KR. Kimura. 
Phys. Math. Soct., Japan, Proc., 21, pp. 786-799, Dec., 1939.—The 
AE-effect for several polycrystalline materials was investigated at various 
temperatures. The change in the Young’s modulus with temperature 
variation was also studied. The AE-effect was definitely positive ; i.e. 
the Young’s modulus increases with the magnetization. The complicated 
variation of elastic properties with the change of temperature was found 
to be due to the AE-effect. There is no difference between the elastic 
properties of magnetically saturated ferromagnetic and of other sub- 
stances. AS(S = 1/E) attains its maximum at a certain temperature, 
characteristic of each substance, and vanishes at the Curie temperature. 
For the. substance, whose magnetic anisotropy disappears at a certain 
temperature, the effect is at its maximum in the neighbourhood of this 
temperature. It was also proved that cementite shows a considerable 
AE-effect. [See Abstract 323 (1940) and following Abstract.] AuTHor. 
1376. Elastic moduli of ferromagnetic materials. Part II. AE-effect 
of iron single crystals. R. Kimura. Phys. Math. Soc., Japan, Proc., 22, 
pp. 45-60, Jan., 1940.—With iron single crystals of various orientations 
the change in the Young’s modulus due to magnetization was studied at 
room temperature. According to the present investigation, the decrease 
in S’5, from the value at the state of no magnetization to the magnetically 
saturated state is a linear function of 3 + + The 
amount and behaviour of the variation in the modulus showed a con- 
spicuous.anisotropy. These striking features concerning the mechanism 
of the AE-effect could be explained by the domain theory of ferro- 
magnetism, by considering the two different processes, discontinuous and 
continuous rotations of magnetic moments of elementary domains. [See 
preceding Abstract. ] AUTHOR. 
1877. Influence of quenching on the elastic moduli of alloys. L. 
GUILLET, JR., AND A. PorRTEVIN. Comptes Rendus, 210, pp. 335-338, 
Feb. 26, 1940.—The authors draw attention to the relatively low sensibility 
of the modulus of elasticity to heat treatment, e.g. for steels and Cu 
alloyed with 2-5% Be its alteration is less than one-tenth for very large 
variations in hardness. Further, it is in many cases an almost linear func- 
tion of composition. The authors point out that for quenched alloys this 
proportionality applies only with metallic and not with homopolar bonding, 
as shown in Cu-Al and Cu-Zn alloys of both types. For water-quenched 
alloys the plot modulus/composition shows minima at 13% in the Cu-Al 
series and 25% in the Cu-Sn series, but after annealing the plot is linear. 
For Cu-Al, and CuZn with metallic bonds, departures from the mixture rule 
are respectively 0-6 and 4%, for CugAl, and Cu,Zn,, 43 and 62%... The 
order 3 disorder transformation in the Au-Cu system is of. special 
For alloys of the compositions 
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650°C. and reheated for 60 hr. at 380°C. the following results show that the 
bond is metallic in both states:— 


Resistivity Modulus (kg. /mm?*.) 
Alloy a4 
Quenched/Annealed| Quenched|Annealed| Quenched|Annealed/ Calculated 
Cu,Au 92 ~ 108 11-5 8-4 | 11500 12 200 11 500 
Cu Au 133 180 | 14 5-8 9950 10 560 9500 


D. R. H. 
; 1378. Young’s moduli of metals and alloys at low temperatures. Part I. 
Sn, Pb, Sb and their alloys. S. Aoyama aNnp T. Fuxurot. Tohoku Univ., — 
Sci. Reports, 28, pp. 423-434, Feb., 1940. Report No. 469 of the Research 
Inst. for Iron, Steel and Other Metals —Young’s moduli of Sn, Pb and Sb 
and their binary alloys are measured at room and low temperatures. The 


dynamical method of measurement is applied to a fixed-free bar, carrying 


an iron load on its free end, and the frequency of vibration of that end is 
estimated by means of a newly devised equipment. ie AUTHORS. 
1379. Variation of principal elastic moduli of Cu,Au with temperature. 
S. SreceLt. Phys. Rev., §7, pp. 587-545, March 15, 1940.—Single crystals 
of a Cu-Au alloy containing 24-92 atomic % Au were-prepared in a vacuum 
furnace. The crystals were brought to the ordered state at room tem- 
perature by an annealing procedure similar to that described by Sykes and 
Evans. The elastic moduli were measured by the method of the composite 
piezoelectric oscillator. The elastic moduli are tabulated as a function of 
temperature over the range 20°C. to 450°C. At the critical temperature, 
387-5°C., there is a discontinuity in each modulus-vs.-temperature curve. 
The results indicate that the elastic constants are closely related to the 
degree of local order. | AUTHOR. 
1880. Elastic moduli and coefficient of expansion through A-point 
transition in NH,Cl. A.W. Lawson. Phys. Rev.,57, pp. 417-426, March 1, 
1940.—Measurements. of the temperature variation of the adiabatic and 
isothermal Young’s and rigidity moduli and of the coefficient of thermal 
expansion of pressed specimens of NH,Cl near the A-point transition at 
242-8°K. are reported. It is found that a large difference exists between 
the adiabatic and isothermal compressibilities below the critical tempera- 
ture, and hence a large difference between the specific heat at constant 
pressure and the specific heat at constant volume. ‘The data, in conjunc- 
tion with the known temperature variation of the specific heat at constant 
pressure, permit the evaluation of the temperature variation of the specific 
heat at constant volume, and from this it is concluded that the transition 
is not to be associated, as previously suggested by Pauling, with the occur- 
rence of almost free rotation of the ammonium radicals in the crystal 
lattice. AUTHOR. 
1881. Molecular structure and plasticizing effect. A. Kirkpatrick. 
J. of Applied Physics, 11, pp. 255-261, April, 1940.—The inter-relation 
between the chemical constitution and structure of plasticizers and plastics 
is discussed. The results obtained with sulphonamide, phthalate and 
phosphate plasticizers in cellulose acetate compositions are used as ex- 
amples and the author speculates on the ns of formulating general 
rules from such data. | AUTHOR. 
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1882. Tension and birefringence in a vinylite plastic. H.W. 
J.of Applied Physics, 11, pp. 274-279, April, 1940.—This paper describes 
experiments on the birefringence of a strip of plastic material, first- when 
the stretched strip is maintained at constant length and second when it 
carries a constant load. The results indicate that in neither case is the 
birefringence proportional to the tension. The data are further examined, 
and the argument is presented to show that in the constant length experi- 
ment the ratio of tension T at any time after the initial tension, 7, is 
established should be the same function of the time as is the expression 
[1 — 2y log,(L/L,)] for the constant load experiment. Finally it is shown 
that the tension ratio data can be represented by a curve of the type, 
T’/T, = Ae~* + Be + Ce-*, AUTHOR. 

1883. Vibrations of an elastic sphere with central core. J. G. ScHOLTE. 
K. Ned. Akad. Wet., Proc., 42, 10, pp. 918-929, 1939. In English— 
Gravity is taken into account in obtaining period equations for the oscilla- 
tion of a sphere with central core. W.A.R. 

1384. Second-order effects in elastic vibrations. P. Tzor1Lato.. Pont. 
Acad. Sci., Acta, 3, 13-14, pp. 85-112, 1939.—In the first part a theoretical 
treatment of an extension of Hooke’s law is given in which second-order 
effects areincluded. Inthesecond part this theory is applied to the problem 
of the vibrations of a cylindrical tube of infinite length on whose walls a 
periodic pressure is exerted. It is shown that new frequencies and new 
possibilities of resonance occur if second order effects are taken into 
account. Resonance occurs now if a proper vibration of the wall coincides 
with the sum or difference of two proper vibrations or of two frequencies 
of the fluctuating pressure or of one proper vibration and of one pressure 
frequency. Steel is shown to have proper vibrations at 3/27ra and 20/2ma 
kc./s. if a is the radius of the tube in cm. and the thickness of the wall is 
very small. 
+1885. Relaxation oscillations. G. F. HERRENDEN-HARKER. Am, 
Phys., 8, pp. 1-22, Feb., 1940.—A general study of the subject in relation 
to certain mechanical, electrical and biological problems. The treatment 
is one of methods rather than of the solutions of specific problems. S. A.S, 

1386. Analysis of symmetrical vibrating systems. L.A. Pipzes. J. of 

Applied Physics, 11, pp. 279-282, April, 1940.—The Lagrangian equa- 
tions of motion of a general mechanical system of m degrees of freedom that 
is executing small motions about a position of equilibrium are subjected toa 
Laplacian transformation. The transformed equations are then subjected 
to a similarity transformation. By means of this transformation, a separa- 
tion of the transformed equations is effected provided the system has the 
special type of symmetry under consideration. The solution of the usual 
determinantal equation is avoided. The methods of the Laplacian trans- 
formation and matrix algebra as presented i in previous papers.are assumed 
in the discussion. AUTHOR. 

* 1387. Tensile tele-measurements concerned with the security of engin- 
eering structures. F.T6ike. Naturwiss., 28, pp. 17-24, Jan. 12, 1940.— 
‘Structures are now usually erected more rapidly than previously ; this has 
necessitated the provision of instruments for following, at a distance, the 
settling of the structure into its final condition of equilibrium. . Appliances 
and installations comprising (1) a resistance thermometer, (2) an electro- 
acoustic device incorporating a vibrating fibre, (3) the electrical resistance 
telemeter due to McCollum and Peters [see Abstract 1084B (1924)], (4) the - 

electromagnetic dilatometer due to Fuess, and — 
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device due'to Detig are described, and illustrated and their applications 
See also Abstract 1622 and 
7028. . Elastic moduli of alloys. L. Guillet. 


GRAVITATION. 


1888. Gravity anomaly an important factor in earth science. W. Bow. 
Schante, 91, pp. 158-160, Feb. 16, 1940.—The International Geodetic. 
Association has adopted the following gravity formula y, = 978-049 
(1. + 0-005 2884 sin? ¢ — 0-000005 9 sin? 2 ¢) gals, in which y, is the 
value of gravity at sea level and ¢ is the latitude of the station. The 
constants are derived from observed values of gravity in many countries | 
and at different latitudes. The corrections which have to be applied to 
the observed value of gravity to obtain the gravity anomaly, and the varia- 
tions of the anomaly over the-earth are discussed. The means by which 
improved values for the constants may be obtained are considered and 
Heiskanen is to derive a new formula along these lines. . R.S.R. 

1389. Comparison of “g’’ at the National Laboratory, Teddington, 
and the Bureau of Standards, Washington, D.C. B. C. BRownE AND E. C. 
Buitrarp. Roy. Soc., Proc. A, 176, pp. 110-117, March 28, 1940.— 
The values of “‘ g ’’ at the points used for the recent absolute determinations 
at the N.P.L., Teddington, and at the N.B. of S., Washington, D.C., have 
been compared. The difference found is 1-096, cm./sec?. The difference 
between the two absolute determinations is 1-101, cm./sec.* whilst that 
deduced from. previous indirect relative connections is 1- -095, cm./sec?. 
The agreement is within the uncertainties of the measurements, and leaves 
little doubt that the hitherto accepted value at Potsdam is some seventeen 
parts in a million too great. . : AUTHORS, 

7 | See also Abstract 1383. 


‘HYDRODYNAMICS AND AERODYNAMICS. 


1300. Probability equations of a turbulent fluid. G. 
Moyval AND P. WEHRLE. Comptes Rendus, 210, pp. 243-245, Feb. 12, and 
pp. 332-334, Feb. 26, 1940..—-These papers are part of a series on the 
theory of probability and its applications. In the earlier paper the authors 
deal with the function of distribution of a chance function derivable in 
quadratic mean and applications to :—(1) Stationary chance functions, and 
(2) the kinetic theory of gases. In the later paper the following matters 
are dealt with: (a2) Hydrodynamical analogy, (b) an equation of generalized 
transfer and the obtaining for the fluid of probability equations of motion 
and of energy analogous to those of classical hydrodynamics, (c) application 
to the establishment of the equations for probable values of a turbulent 
fluid. 

1391. Explicit resolution of equation for wing or blade. LecRas. 
Comptes Rendus, 210, pp. 367-369, March 4, 1940.—The numerical solution 
for the case of a wing or blade of elliptic form is now derived by means of a 
series of fundamental functions with the reservation of certain conditions 
ofconvergence. The paper is entirely mathematical. H.H. Ho. 

1392. General variation-principle in hydrodynamics. H. Erte. 
Preuss. Akad. Wiss. Berlin, Abhandlungen, No. 7, (9 pp.j, 1939.—The 
Eulerian equations of motion in hydrodynamics are only derivable from a 
variation-principle when the density is a function of the pressure only. 
VOL. XLIII.—a. —1940. 


‘ 
; 
GENERAL PHYSICS. 359 
| 


derived from Sffff L da db de dt, {a, b, c, initial co-ordinates) with 
L = 68, {v?/2 + (w. [r x v]) — ©} + 0, referred to axes rotating with 
angular velocity w, where y is the particle velocity, r its (vector) position 
with components %, y, z, @ the potential of the external forces including 
that of the centrifugal force, 0 =,d(%, y, 2)/d(a. b, c), p the pressure, and 
Po sand initial density. W. G. B. 

1898. Determination of the projection of minimum resistance of a 


wave. C. Ferrart. Accad. Sci. Torino, Atti, 75, Disp..1a, pp. 61-96, 


Nov.—Dec., 1939.—Continuation of a previous paper [see Abstract 979 
(1940)] treating of the determination of the arch of minimum resistance of 
a wave, taking the limited hypothesis that the perturbations produced by 
the obstacle are so small that the equation of motion may be assumed to be. 
linear. The object of the research is to determine the force that is exerted | 
- on the solid not directly by the amounts of the pressure on the contour of 
the body so much as of the loss of energy that is produced by the waves" 
of general shock of the obstacle. Thus it is possible to express the force’ 
mentioned by means of the values that the various physical magnitudes ' 
assume in Correspondence with the wave front, and that depend on itsform, 
avoiding inquiry into the general integral of the equation of motion which — 
is not known. Then the form of the wave is studied which makes the force 
a minimum, taking into account the considerations deduced by analogy 
from the corresponding problem of plane motion and making use of 
Tricomi’s results. Then the method of integration “ step by step” is ap- 
plied to the determination of the field of motion and of the form of the 
body which generates the wave first found: A numerical application of 
the method is given. 
Math. Soc. Japan, Proc., 21, pp. 743-752, Dec., 1939.—The steady irrota- 
tional flow of a compressible fluid past a sphere is investigated. Starting 
with the well-known solution for the incompressible fiuid flow as the zero 
approximation, the second-order correction to the velocity potential is 
obtained by applying Poggi’s method. Performing some numerical calcu- 
lations, the velocity distributions on the surface of the sphere when the 
Mach number for the undisturbed flow is 0-4 and 0-6 respectively are shown 
graphically in comparison with the velocity distributions corresponding 
with the case of the incompressible fluid flow as well as with the first 
approximate solution for the compressible fluid flow. AUTHOR. 
1395. Forces on two parallel co-axial discs placed in uniform flow. 
Y. Nomura, Tohoku Univ., Sci. Reports, 28, pp. 305-318, Feb., 1940.— 
The velocity potential of the irrotational liquid flow past two fixed cpaxial 
discs is found in terms of cylindrical co-ordinates with the help of the hyper- 
geometrical polynomials. The resultant force acting on each of the two 
discs is calculated. As a numerical example, the case of two equal discs is 
taken. 

896, Flow st- entrance to open. channel, L. ESCANDE. 
Rendus, 210, pp. 133-136, Jan. 22, and pp. 211-213, Feb. 5, 1940.—Ex-. 
pressions concerned with the vena contracta and the free flow of liquid at the 
entrance to an open horizontal conduit of rectangular cross-section con- 
nected with a large reservoir are briefly discussed. The theoretical deduc- 
tions are confirmed experimentally. 

1397. Invariant theory of isotropic turbulence. H. P. Rosrertson. 
Cambridge Phil. Soc., Proc., 36, pp. 209-223, April, 1940.—Relevant 
theorems of the theory of invariants are and 
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correlation: tensors. occurring: in the. kinematical part of the: theory: of 
1398. Waves produced by rolling of ship. T. H. Haverock. Phil. . 
Mag., 29, pp. 407-414, April, 1940.—Expressions are obtained for the . 
surface disturbance produced by a cylinder, of elliptic cross-section, sub- 
merged in water and making small oscillations. A simple form of these. 
results.is used as a first approximation for the height of the waves, sup- 
posed two-dimensional, sent out on either side by a rolling ship. Numeri- 
cal calculations are made for cases for which a similar estimate has been 
made: by an energy method due to W. Froude; the results by the two 
methods are of the same order of magnitude. . AUTHOR, 
* 1399. Recording water-flow meter. E.C.Cuitps. Journ. Sci. Instru- 
ments, 17, pp. 93-94, April, 1940.—A description is given of a recording 
meter of simple design, particularly suited for recording the instantaneous | 
rate of flow of water from the outfall pipes of agricultural drainage systems. 
Two ranges have so far been constructed, with reasonable linearity of scale, 
dealing with rates of flow up to about 401./min. A record of the water flow. 
from a mole drain in heavy land is shown, illustrating the need for such a 
recorder in many drainage experiments. AUTHOR, 
See also Abstracts 1431, 1470, 1614, 1620, 1634, and — | 


by ment of flow. F, Schiffmer. 


1400. A. LicHNEROWICZ AND R. 
Compies Rendus, 210, pp. 391-393, March 11, 1940.—Mathematical. 

- 1401. Brownian motion in field of force and diffusion model of chemical — 
reactions. H. A. Kramers. Physica, 7, pp. 284-304, April, 1940. In 
English.—A particle which is caught in a potential hole and, through 
the shuttling action of Brownian motion, can escape over a potential barrier 
yields a suitable model for elucidating the applicability of the transition- 

siete dinivkeean for calculating the rate of chemical reactions. AUTHOR, 


See also Abstract 1390. 

~ 1402. Determination of external diameter of screw threads with sym- 
metrical profile by 3-wire method. G. Bernvrt. Zeits. f. Instrumentenk., 
59, pp. 439-448, Nov,, 1939.—This forms an extension of the method 
developed in an earlier paper [see Abstract 1468 (1932)]. The algebraic and 
geometrical considerations of the method and the influence of various 
_ sources of error are considered. R.S. R.. 

#1403. Levers of constant ratio. R.S.Cray. Journ. Sci. Instruments, 
17, pp. 49-55, March, 1940.—Describes the desiderata for simple and bent 
levers and a lever with connecting link and illustrates the applications of 
levers of constant ratio. The latter are, the graduation of a linear scale, 
graduation of a circular scale, chasing screw-threads on a lathe, for dividing 
uneven scales, and for dividing to conform toa calibration formula. S. A. S. 


_ MATHEMATICAL METHODS AND THEORY OF MEASUREMENTS. 


1404. Approximate polynomial solutions to integral equations. P. D. 
J. Math. Phys., 19, pp. 34-92, Jan., 
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algebraic polynomials can be used to obtain approximate solutions of: 
integral-equations. In Part I, the approximate representation of a given 
curve’ by a polynomial is discussed; in Part II, the integral equations 
arising in three physical problems are formulated and solved by: the 
approximate methods and the solutions are shown to conform closely to the 
exact solutions ; in Part III, the accuracy, application and extension of the 
method are discussed. 
1405. Determination: of aptinam: derongh 
P. VERNOTTE. Comptes Rendus, 210, pp. 329-331, Feb. 26, 1940.—It is. 
an extremely difficult thing to trace an experimental curve, and moreover . 
there is much uncertainty in a-theoretical interpretation founded on the 
peculiarities of such a curve. All the methods proposed for getting over this. 
difficulty (least squares, equal coefficients; etc.) have the common defect 
of attributing the same mean value to the experimental ordinates andthe . 
calculated ordinates. This procedure, however, will give only one relation 
for. determining the parameters of the theoretical curve. The author's 
suggestion is to divide the experimental domain into regions called funda- 
mental and to'write thatin each of these regions the experimental function, 
defined roughly by the experimental points, has the same mean value as the 
theoretical function. There is calculated not a simple mean of the ordinates 
but a true mean value—by graphical quadrature for the experimental . 
function, by integration for the theoretical function. Thus the 
measurements are no longer considered as isolated and there is applied 
to them the relation of continuity. Experience has shown that the 
theoretical curves thus obtained follow more intimately the experimental 
points. The author further daveloge his method in detail.in the paper. 
J. J.5. 
#1406.._Method of solving second-order. simultaneous linear differential 
using the Mallock machine. M. V. WiLKEs. Cambridge Phil.. 
Soc., Proc., 36, pp. 204-208, April, 1940.—The paper describes a method of 
integrating: differential equations by means of the Mallock linear equation 
machine. The method, which is based on one described by Hartree, is 
applicable to pairs of second-order simultaneous linear ordinary differential 
equations in two unknowns. Any required degree of accuracy in the 
solution can be obtained. AUTHOR. 
1407. Measurement in physics. R. B. Linpsay, Am. J. Phys., 8, 
pp. 22-27, Feb., 1940.—A re-examination of certain aspects of the meaning 
of measurements in hau: particularly in the microscopic domain.. 6 
S.A.S, 
1408. Normal mks. system of units, F. W. Warsurton. Am. J. 
Phys., 8, pp. 30-38, Feb., 1940.—A discussion of certain questions arising 
in a study of systems of electric and magnetic units, leading to a presenta- 
tion of new normal and basic systems which represent, to a eee ; 
extent, the present status and usage of electric quantities. S.A:S.. 
3 : ‘See also Abstracts 1373, 1385, 1386, 1390, 1391, 1442, ‘1647. 
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» 400. Equations of Dirac-Madelung. J. Yvon. J. de Physique et le 
Radium, 1, pp. 18-24, Jan., 1940.—Continuing the work of Madelung by 
which the Schrodinger mechanics of the electron are shown to be equivalent 
to the treatment of the electron as a continuous electric fluid, the author 
indicates how: the: relativistic: mechanics of Dirac can undergo the same — 
transformations. The tensorial formulae obtained a certain 
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aspect of classical electrodynamics: They give values to the: 
characters of scalars, vectors and tensors connected with the électron. 
The results will possibly be of value in obtaining the improvements which 
the quantum theory of radiation appears to require. G. O. B. 
1410. Eigenvalues and eigenfunctions. E.Scuropincer. Roy. Irish 
Acad., Proc., 46A, 2, pp. 9-16, 1940.—A method, called that of adjoint 
first-order operators, of determining quantum-mechanical eigenvalues and 
eigenfunctions, is described. The eigenfunctions of the line spectra result 
from a quite simple elementary quadrature. ‘It is shown how the operators 
turn an eigenfunction belonging to the eigenvalue A—unless they annihilate 
it—into an eigenfunction belonging to \ + 2orA + 2respectively. Various 
applications of the method are indicated ; of particular interest is that to 
Kepler motion in the hypersphere and that showing clearly the way. in 
which the line spectrum depends on the structure of the equation: G.O. B. 
1411. Angular momentum of particles with zero rest mass and any spin. 
M, Frerz. Helv. Phys. Acta, 18, 1, pp. 45-60, 1940. In German,—The 
theory of wave fields of particles with spin f > 1 and zero rest mass, must 
be considered as a degenerate limiting case of the theory for particles with 
finite rest mass. The degeneracy is apparent in the appearance ofa standard 
group. In this paper it is shown that the degeneracy has the further con- 
sequence that such a wave field, in the case when only a single field quan- 
tum is present, always possesses an angular momentum j > /f:: This 
principle will further prove that the differential equations of the field can 
be solved by spherical waves which admit standard invariant field magni- 
tudes and which transform by spatial rotation about the source, according — 
to an irreducible representation @,; of the rotation group. By this it is 
shown that 7 must be greater than or equal to f. For the given 7 > f 
there are always, however, 2: groups of + linearly spherical 
waves. “iG. On B. 
| 1412, Analogy of Schrédinger differential equation with a wave equa- 
tion. F.Marosst. Phys. Zeits., 41, pp. 47-52, Jan. 15, 1940.—Acting on 
a suggestion of Schrédinger, the author adds an additional term to the 
Schrédinger differential equation. This term is supposed to extend the 
' analogy to include the broadening of a wave in an inhomogeneous medium. 
The detailed examination of two problems, that of the linear oscillator and 
that of Kepler motion, shows that the extended Schrédinger equation gives 
results inconsistent with the observed facts. G. O. B, 
1413. Partition functions and energy levels of molecules with internal 
- torsional motions, B. L.Crawrorp, Jr. J. Chem. Phys., 8, pp. 273-281, 
March, 1940.—The complete energy matrix is set up for external and 
(hindered) internal rotations of ‘‘ pseudo-rigid ’’ molecules, i:e. molecules 
isting of a rigid framework to which symmetric hindered rotators are 
attached.. The reduced. secular equation for the energy levels of such a 
molecule with one internal rotation is given explicitly. By using the per- 
turbation method of Wilson, the partition function for this model is found, 
correct to the second order, Effects:due to angular momentum couplings 
are included. A simple method’ for the calculation of thermodynamic 
contributions of hindered internal rotations is given. Asan example, the 
application of the method to propylene is described ; in this case, the 
coupling terms here included may amount to as much as 19% of the:effect 
of the hindering potential on the thermodynamic contributions. »AuTHOR. 
1414. Electromagnetic self-energy of mesotrons. K. D. RicntMyYEr. 
Phys. Rev., 82, pp. 413-416, March 1, 1940.—The 
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self-energy of a mesotron of unit spin according to the 
Proca-Yukawa-Kemmer theory by an approximate method equivalent to 
the second order of perturbation theory. The method enables the result 
to be separated into various parts whose physical significance can be seen 
more clearly than that of the total result, but is of course open to the same 
objection as perturbation theory for such calculations. The various parts 
of the self-energy are due to the longitudinal electric field (Coulomb part), 
the transverse electric field (arising from the spin), the magnetic field (also 
from spin) and a part due to the influence of the zero point fluctuations of 
the radiation field on the motion and therefore on the proper field of-the 
particle. In terms of a “ cut-off”’ radius a, introduced to make the 
various contributions finite, but which will later be set equal to zero, the 
first and last parts diverge as 1/a*. The second and third parts diverge 
as 1/a*, but are of opposite sign and cancel to this order. The whole self- 
energy diverges as 1/a* in the author’s approximation. These results are 
compared with similar ones for spins 0 and $ recently obtained by Weisskopf 
[see Abstract 3149 (1939)]. | AUTHOR. 
Behe Quantization of mass. B. Popotsxy anp H. Branson. Phys. 
Rev., 87, pp. 494-500, March 15, 1940.—The Dirac equation may be written 

so as to give an eigenvalue problem whose eigenvalues would be values of 
the electron mass. The equation is solved in several cosmological spaces, 
none requiring any quantization of m. A space-time suggested by Edding- 
ton leads to wave equations that have solutions with quantized m, m 
depending upon the radius of the universe, constants c and h, and a quan- 
tum number. If the radius of the universe is taken as 1078 cm., the © 
lowest mass state in this group of solutions is of the order of 10-* gm. 
Conversely if the usual electron mass is considered as the lowest state, 
the radius of the universe is of the order of 10-cm. Since the only 
constants occurring in the theory are h, m, and c, one would expect that 
the radius of the universe would come out in terms of A/mc. Only an 
occurrence, as the result of quantization, of a large dimensionless number 
could lead to a-reasonable result ; but Dirac’s equation evidently does not 
provide such a number, and is therefore unsuited to account for the electron 
mass in terms of the radius of the universe. AUTHORS, 
1416. Degeneracy in quantum mechanics. J. M. Jaucu anp E. L. 
Hirt. Phys. Rev., 87, pp. 641-645, April 1, 1940.—The problem of de- 
generacy in quantum mechanics is related to the existence of groups of 
contact transformations under which the Hamiltonian is invariant. The 
correspondence between transformations in classical and quantum theories 
is developed. The Fock-Bargmann treatment of the symmetry group of 
the hydrogenic atom comes under this theory. The symmetry group of the 
_ 2-dimensional Kepler problem is found to be the 3-dimensional rotation 
group; that of the »-dimensional isotropic oscillator is isomorphic to the 
unimodular unitary group in » dimensions. The 2-dimensional anisotropic 
oscillator has the same symmetry as ‘the isotropic oscillator in classical 
mechanics, but:the quantum-mechanical problem presents complications 
which leave its symmetry group in doubt. AUTHORS. 
1417. Statistics of elementary particles. W. Pavuti anp F. J. Bein- 
FANTE. Physica, 7, pp. 177-192, March, 1940. In English.—In building 
up a quantized field theory of free elementary particles, use is made of three 
postulates ; (I) that of positive energy, (II) that of commutativity of 
observables in points connected by a space-like vector, and (III) that of 
charge invariance of all physically 
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the case of zero spin it is shown that postulates (I) and (III) do not exclude. 


Fermi-Dirac statistics in the general case that more than one scalar and its 
conjugate complex are regarded as field components. The postulate (II) 
always suffices for this purpose in the case of integer spin ; (I) and (III) 
are here superfluous since they are fulfilled automatically if (11) is satisfied. 
There also exist cases with integer spin and Fermi-Dirac statistics where 
(I) and:(II1) are fulfilled but not (II). G. O. B. 

‘1418. Connection between spin and statistics of elementary particles. 
ie S. DE Wet. Phys. Rev., 57, pp. 646-652, April 1, 1940.—It is shown 
that Fermi-Dirac quantization by the procedure of Heisenberg and Pauli 
cannot be carried out for tensor wave equations. Since the general wave 
equations, for particles with integral spin are tensor equations, it follows 


_ that for these integral spin equations Fermi-Dirac quantization cannot be 


carried out. During the course of the discussion it appears that for equa- 
tions derived from Lagrangians which are nonlinear in the derivatives of _ 
the functions, Fermi-Dirac quantization cannot be carried out: Since the 
Heisenberg-Pauli theory applies only to non-linear Lagrangians, a special 
discussion of linear Lagrangians (linear in the derivatives of the functions) is 
given. It is shown how equations derived from such Lagrangians can be 


| put into Hamiltonian form. Lagrangians of this type occur for the equa- 


tions for half-odd spin. AUTHOR. 
See also Abstracts 1646, 1652. 
Abstract 1614. 
SOLUTION. 


1419. Calenlation of solute activities from activities of the solvent. 
M. RANDALL AND B. Lonetin. J. Phys. Chem., 44, pp. 306-313, March, 
1940.—A new function h’ = (N,/N) In (a,/N,) is defined which allows the — 
direct calculation of the activity coefficient (a,/N,) of the solute from that 
of the solvent to be made in the same manner that the coefficient. (a,/m) 
may be calculated from the function h defined by Lewis and Randall. 
Experimental errors in determining a, produce infinite errors in the 
functions h/(N,/N,) and h’/(N,/N,) at infinite dilutions, If the curves of 
and h’/(N,/N,) vs. (Ng/N,) can be. extrapolated to infinite dilution 
with no more than a finite error, the values of the solute activity coefficients 
(a,/Nq) and (a,/m) obtained from the extrapolated curves will be infinitely 
more accurate at infinite dilution (i.e. the error is reduced by a factor of 0) 
than could be obtained from the experimental data alone.. The extra- 
polation can be made to within a finite error provided the functions h/(N,/N,) 
and 4’(N,/N,) have finite limits. For an ideal solution h’/(N,/N,) should be. 
everywhere zero, while 4/(N,/N,) has a definite form as a function of 
(N,/N,) with the limiting value of 1/2 and the limiting slope — 1/3. Dif- 
ferent types of deviations from ideality and their effects on the limiting 
values and limiting slopes of the h/(Ng/N,) and h’/(Ng/N,) vs, (Ng/N,). Curves 
are discussed. [See following Abstract.] AUTHORS. 

1420. Approximate rules for solute activities in dilute solutions of non- 

Generalized form of Bury’s rule. M. Ranpact, W. F, Lipsy 
anp B. Lonetin. Phys. Chem., 44, Pp: 
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simple general method of residues is given for obtaining the coefficients 
in a Maclaurin’s series directly from experimental data. The functions 
(h/m) and (j/m) used in calculating solute activities are shown to form 
special cases of the application of this method. Equations are given - 
whereby the solute activity may be calculated accurately for solutions up 
to about 5 M from a knowledge of the limiting values of the function 
(h/m) and the slope of a curve of (h/m) vs. m (likewise (7 /m) and the slope of a 
curve of (j/m) vs. m) at infinite dilution. It is shown that Bury’s rule and 
analogous rules may be useful in obtaining improved values of freezing 
point lowerings and solvent activities from extrapolated curves of j/m and . 
h/mvs. m, tespectively. This follows since in some cases it is possible to 
extrapolate (j/m) and (hk/m) with an aaa — than that of the 
experimental data. (See preceding A AUTHORS. 
1421. 80, W. WwW. O. 
SIMENSON. Am. Chem. Soc., J., 62, pp. 610-612, March, 1940.—Partial | 
vapour pressures for SO, in the system SO, in water have been determined 
over the temperature range 20-110° and total pressure range of 10 to 
150 cm. of Hg for concentrations of 0-51, 1-09, 4:36 and 7-45 gm. of 


SO, in 100 gm. of water. These data extend the values of the International 


Critical Tables and show excellent agreement over the coincident ranges. 


AUTHORS. 
_ See also Abstract 1361. | 


SURFACE PROPERTIES. 


1422. Equilibrium pressures of oxygen adsorbed on activated charcoal. 
M. J. MarsHaLt R.A. Finpray. Canad. J. of Research, B, 18, 


pp. 36-43, Feb., 1940.—O, chemisorbed on activated cocoanut charcoal 


at 20°C. was found to exert no ‘measurable equilibrium pressure. The 
small residual pressures obtained under experimental conditions were 
shown to be due to the presence of slight impurities in the O, employed. 
The impurities responsible for these residual pressures were largely N, and 
accompanying rare gases. The velocity of chemisorption of O, decreased 
rapidly with increase in its concentration on the charcoal, approaching 
a limiting zero velocity at a concentration of 84 x 10~* mol./gm. This 
coincides with the concentration at which the heat of adsorption drops 
rapidly to the limiting value obtained for physical adsorption. After this 
limiting concentration was reached, adsorbed O, showed true equilibrium 
with the gas phase. For small additional increases in concentration, 
the equilibrium pressure was found to increase as a linear function of the 
concentration, with a proportionality constant of 0-276 mm. per micromole. 
This represents physical adsorption as compared to chemisorption for 
lower O, concentrations. - AUTHORS. 
"1498. Chemisorption of olefines on nickel. G. H. Twice anp E. K. 
RipEat. Faraday Soc., Trans.,'$6, pp. 538-537, April, 1940.—Informa- 
tion derived from exchange reactions showed that olefines are chemisorbed 
to a Ni surface with opening of the double bond and adsorption to two Ni 
atoms. Calculations have been made which show that this mode of ad- 
sorption is possible with very little distortion of the adsorbed molecule. 
The effect of the interatomic spacing of the catalyst atoms is discussed and 
the view is advanced that this will be an important factor in the hydro-- 
genation of double bonds where two point contact is reqtiited. Calculations 


3 were also made qualitatively Of the interaction between neighbouring ad- 


-Olefine molecules. It has béen shown that for ethylene there i is little 
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or no interaction, especially when adsorption is on the 110 crystal plane ; 
ethylene can therefore cover the whole catalyst surface. For the higher 
olefines, however, interaction is considerable and these molecules: cannot 
cover the whole surface. 
1424, Adsorption of dipoles. A. Gambridge Phil. Soc., 
Proc., 86, pp. 242-243, April, 1040.—A: correction. ‘{See: Abstract 352 
(1940).] 

1425. Surface tension of liquid ‘D;. Physica; 
pp. 325-328, April, 1940. In English.—The surface tension yg of liquid 
It is found that between 20-4°K. and 18-7°K.,. ‘varies 
between 1-74 and 1-67. (The ratio of the densities is nearly 
and equal to, about 2-40.) It is found for D, that the capillary rise H 


_ as a function of the temperature is a straight line, H vanishes at T =46°K. 


Consequently this temperature can be considered as an approximate 
value for the critical temperature of D,. AUTHOR. 

1426. Cr films on rock-salt. S. Suirat. Phys. Math. Soc. Japan, 
Proc., 21, pp. 800-807, Dec., 1939.—An account is given of electron diffrac- 
tion experiments to determine the structure of Cr films, deposited on the 
cleavage faces of rock-salt after various treatments. Apparatus described 
in a previous paper is used [see Abstract 135 (1939)}. If the Cr solidifies at 
low temperatures (about 300°C.), the small Cr crystals.are not uniformly 


oriented. The longer the rock-salt is maintained at a high temperature 


(about 600°C.) before the deposition, the more perfect the cleavage planes 
become. Results are also given for deposition’ preceded by treatment of 
viously obtained for Fe. W. 

1427. Oxide films on Mg, Al and Be. S. Yamacucui. . Inst. Phys. and 
Chem. Research, Tokyo, Sci. Papers, No. 942, pp. 463-470, Dec., 1939.— 
Electron-diffraction experiments have been carried out to investigate the 
non-corrosion in air of metals other than Fe. The present paper gives 
results for Mg, Al and Be, obtained with an apparatus previously described. 
It is suggested that the absence of corrosion is due to the formation of an 
oxide layer which, although’ exceedingly thin, is impervious to atmospheric 
Og. - In the case of Mg, photographs taken. after exposure to’the air at 
various temperatures indicate that at ordinary temperatures the layer is 
only 10A thick. With Al, the y-oxide is found to be present between 
room-temperature and 400°C.; above this there is a transition to the 
a-oxide. Photographs of pure Be and of an Al-Be alloy (30% Be) give no 
conclusive information for room temperature, but a ane of BeO is ob- 


served. at temperatures above 400°C. ELE W. 


1428. Surface reaction between nickel oxide and. corundum. H,. R. 
THIRSK AND E. J, Wuirmore. Faraday Soc., Trans., 38, pp.. 565-574, 
April, 1940.—The structure, orientation and spinel-formation of crystalline 
NiO films condensed on to heated corundum single crystals have been 
studied by electron diffraction. It was found thatthe NiO crystals take 


up, with respect to the substrate crystal, certain special -orientations 


according to the crystallographic direction of the corundum surface. These 
orientations have been explained in terms of geometrical similarities 
between the two crystals in important planes near the junction surface. 
The NiO was shown to react slowly at about 900°C. with the.corundyum.to 
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Certain of these results can be explained on the assumption that the spinel 
lattice is the only one of the three in which appreciable diffusion of metal 
ions can occur. AUTHORS: 
-- 1429. Evidence of surface films from secondary variations of reflecting 
power. J. LoisELreur. Comptes Rendus, 210, pp. 369-371, March 4, 1940. 
—lIrregular variations of reflecting power have enabled detection of the 
existence of molecular surface films. These films, in the case.of Ag surfaces 
and especially when formed by the action of chromic acid upon them, 
appreciably retard by H,S or (NH,),S. Ho. 
1430. Monolayers of compounds with branched hydrocarbon chains. 
PartI. Di-substituted acetic acids. E.STENHAGEN. Faraday Soc., Trans., 
36, pp. 597-606, April, 1940.—Force-area and surface potential—area 
relations are given for a number of branched chain carboxylic acids of the 
di-substituted acetic acid type, with a total number of C atoms from 14 to 
38. For unionized aliphatic acids the following applies: (a) The mono- 
layers are of the liquid expanded type, with the exception of the 
Ci, acids, which are vapour expanded. (6) For a given number of C 
atoms the monolayers become more expanded with the displacement of 
_ the carboxyl group from the end to the middle of the chain, i.e. with 
increasing symmetry of the di-substituted acetic acid. (c) Increase in 
_ the total number of C atoms has a condensing effect at low surface pressures, 
and also at higher pressures if the short chain contains less than 4 C 
atoms ; if longer, expansion occurs at higher pressures. (d) The apparent 
surface moment jy tends to increase with increasing expansion. ‘Acids 
containing alicylic rings are, due to the size of the rings, very expanded, 
and show comparatively high surface moments. On neutral substrates 
the monolayers undergo a relative expansion at low pressures, and a con- 
traction at higher pressures. Ions of divalent metals have a slight con- 
densing effect on the whole force-area curve. In the fully ionized state, 
aotesmumencd having a pH of 11 or higher, the acids give vapour films. 
See also Abstracts 1352, 1370, 1595, 1602, 1662, and 
 €89B. Lubrication. Part VI. F. Morgan, M. Muskat and D. vie Reed. 


VISCOSITY AND FRICTION. 


flux through tubes. F. Breazeate. J. of Applied Physics, 11, pp. 187- 
192, March, 1940.—It is shown how. the flux. (through a tube) of certain 
fluids which show no yield value but do show structural viscosity, may- be 
‘calculated with fair accuracy in the Bingham region. If it be assumed that 
the viscosity ~ rate of shear relation is irreversible above Sq (corresponding 
to B on the curve) the expression derived for flux’in this region agrees*in 
character ‘with the experimental curve obtained with the “ solution ”’ 
under discussion. The actual discrepancies between the two curves will, 
a ‘to the author’s theory, decrease as the transition from reversi- 
bility to irreversibility becomes more rapid (magnitude of the “ progressive 

‘1432. Viscosity of electrolytic mixtures. in dilute solution, A.:S. 
CHACRAVARTI AND B. PrasaD: Faraday Soc., Trans., 36, pp. 657-560, 
April, 1940.—Viscosity. and density. of. mixed solutions: ‘of: Ba€ly with 
“NaCLand MgCl, with NaCl in 3 different proportions as well as the valties 
for pure NaCl-are reported:: 
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ionic solutions has been established in these cases. An equation of the 
Jones and Dole type has been applied with success to all the mixed solu- 
tions. The coefficient of the square root term “ A ”’ has been shown to be 
a linear function of composition. [See Abstract 71 (1940).] AUTHORs. 
_ 1483. Effect of HCl on viscosity of BaCl, and MgCl, solutions. A. S. 
CHACRAVARTI AND B. Prasap. Faraday Soc., Trans., 36, pp. 561-564, 
April, 1940.—The Jones and Dole type of equation is obeyed by BaCl, 
and MgCl,, if a dilute solution of HCl is used as solvent instead of pure 
water. Of course, “1 ’’—the relative viscosity of water—has to be re- 


a placed by 7ua/o, the relative viscosity of the HCI solution which is 


used as solvent, the equation assuming the form: 7/79 = jNaa/yo + 
Avc + Bc. The value of “A” decreases linearly with increase in the 
concentration of the HCl solution used as solvent up to a certain concen- 
tration where it becomes zero. Beyond this point, the value remains 
stationary at zero, The value of ‘‘ A ” extrapolated to zero concentration 
value. AUTHORS. 
1434. Temperature variation of viscosity in non-polar and dipolar 
liquids. S.T. BowpEN.anp A. R. Morcan, Phil. Mag., 29, 
367-378, April, 1940.—The viscosity of some representative non-polar 
and dipolar i inorganic liquids has been measured at a series of temperatures 
with a view to testing the applicability of the exponential formula. It is 
found that the majority of the liquids conform fairly closely to the Andrade 
relation, the largest departures being shown by PCI, and SnCl,. The 
connection between the values of the constants of the exponential formula 
and the other physical properties of the liquids is discussed. In so far as 
viscosity phenomena are concerned, it is shown that the majority of these 
substances are normal liquids, which do not suffer change of association 
nad $0. the Andrade xelation: jn the manner 
of organic liquids. AUTHORS. 
1435. Viscosity of gases at low pressures, A. VAN ITTERBEEK AND O. 
VAN PAEMEL. Physica, 7, pp. 273-283, April, 1940. In English— 
Measurements are made, using the oscillating disc method, on the viscosity 
of H,, D,, Ne and He asa function of pressure (10 mm.—10-* mm.) at room 
*temperature:-and <at:temperatures obtainable with liquid O, and Hg. 
In accordance with measurements on He, previously made [see Abstract 
1878: (1938)] at liquid He temperatures, it was now possible to establish 
‘that for other gases at room temperature and at low temperatures 7:98 
a function: of p*can be represented by the following formula :. 7’ = 
np lina +p) bial a is a parameter, which is only a-functien of the tem- 
“perature and the molecular mass, 7 represents the real viscosity coefficient. 
Weber was able to deduce this formula theoretically [see Abstract 2758 
{1939)}s "the expression fora is found to’be: a = $k V 2a (dy +: 
(T/T k the accommodation coefficient;.d, and ‘dy 
, between thé discs of the oscillating system of the apparatus, 
the density corresponding to 1 bar at 0°C. The experimental values 
‘Obtained for a can be made to agree with the theoretical ones by taking 
k = 1-33 at 90°K. for He and Ne, 1-50 at 20°K. and 1-60 at 15°K. ; 
for H, and D, at the same temperatures k = 1-30, 1-65and 1-85. Atroom- 
temperature the authors encountered somé difficulties (presence of Hg 
and desorption of the molecules adsorhed::on the ‘discs}..° The 
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computed from formula (2), by taking & == 1-33, 
found by Knudsen from his measurements. _.. AUTHORS. 
(1436. Relation of fluidity to volume in organic liquids. C, BIncHaM 
anp P. W. Kinney. /. of Applied Physics, 11, pp. 192-202, March, 
1940.—The Batschinski expression relating the fluidity of a-compound to 


the specific volume at various temperatures is inadequate in the cases of 


associated compounds and those of high molecular weight. A modification, 
herein given, consists of the introduction, of a correction term. The new 
expression, which relates linearly the fluidity and the corrected’ molecular 
free volume, has universal applicability and it holds with a high degree 
of precision. The constants of the new relationship are related to the com- 
plexity of the compounds in homologous series. From the constants given, 
the fluidity of undetermined members of the homologous series studied 
can be calculated if the density i is known at that temperature. AUTHORS. 
1487. Internal friction in solids. J.L.SNorx. Ned. T. Natuurk., 7, 
pp. 133-146, March, 1940.—Several quantities which are a measure for 
internal friction in solids can be defined and their mutual relations are 
discussed. An important source of internal friction is the thermoelastic 
ig i.e. local thermal currents, first discussed by Zener [see Abstract 
3934 (1937)]. These currents may take place over: relatively large dis- 
tances, as in transversely vibrating bars, or over much smaller distances 
(as in neighbouring crystallites). In all cases the maximum losses are at 
frequency ¢Da~*, where ¢ is a constant of order unity, D the coefficient of 
heat conductivity, and a ‘the mean distance between ‘regions of unequal 
temperature. ri D.S. 


ASTRONOMICAL. APPARATUS AND OBSERVATORY 


#1488. Spectrohelioscope with concave grating. 
Zeits. f. Astrvophysik, 19, 2, pp. 164-155, 1989.—The: Hale spectrohelioscope 
uses a plane grating: The use of a concave grating is preferable but in 
the ordinary Rowland mounting would give strongly astigmatic photo- 
graphs; this disadvantage is overcome in an apparatus constructed by 
the author in which a concave grating is set up as first,suggested by 
Runge and Paschen with the entry slit-effectively at infinity by .use of 
a collimator and observation of the spectrum in the neighbourhood of the 
normal to the: grating: The collimator focal length is 2 m., ‘the 
‘{/40 and first-order dispersion 8 A/mm. ; the radius of curvature.of the 
gtating’ is 3 m. aiid the ruled area 60.x.90.mm’.. The solar. image-is.of 
45 mm. dia..and-an.area of 10 x .12 mm. ig scanned by a rotating prism ; 
the same prism traverses the monochromatic light across the film, with 
‘Magnification of 2: 


J.E 
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The observations on which these results.are based were obtained by syn- 
chronous: photographs of meteor trails: obtained with two cameras 38 km. 
apart. The principle of the method is that the integrated light of a meteor 
with a known velocity is a direct measure of the meteor’s original mass, 
the instantaneous. brightness being proportional to the rate of loss of 
meteoric matter. This rate of evaporation and therefore the luminosity, 
depends directly on the meteor’s. cross-section and the air density. Three 
methods of deducing this last are described. Preliminary results based 
on photographs of 23 meteors and their trails; of which, however, complete 


~,,. Calculations for only 10 have been effected; “cea toghost if not all meteors. 


1440.. Laminescence atid ionigation ‘of aneteors. H, Nacaoxa. Imp. 
Acad. Tokyo, Proc., 15, pp. 345-348, Dec., 1939.—Arguments and calcula- 
tions are adduced to show that the frequent appearance of meteors in the 
E-layer (at a mean height of 100 km.) is due to the pressure of the air at 
that height; which is estimated to produce a temperature of about 
3000°K. on the passage through it of the meteorite, such passage being 
accompanied by ionization and emission of electrons from its surface, thus 
producing the luminescence observed. [See Abstract 1479 (1935).] C.A.S. 
1441, Age of solar system. C. Popovicr. Comptes Rendus, 210, 
Pp. 138-140, Jan; 22, 1940.—The upper limit deduced by the author for 
the age of the solar system by considering the secular variations in planet- 
ary orbits caused by radiation pressure from the sun [see Abstract 1030. 
(1940)} is modified when allowance is made. for alterations in Mercury’s 
rate of revolution over a period of centuries. This raises the limit from 
22 to 25-5 x 10% yr. A further modification to 18 x 10 yr. results when 
the shortening of Mercury’s period due to the sun’s loss of mass by radiation 
is taken into account (this is assumed to’ be bya factor of 4 since Mercury 
was detached). . The figure is finally put at 37 x 10" yr. when allowance is 
made for the alteration introduced into the ratio of ioe attraction 
See also Abstract 


_ DYNAMICAL PROBLEMS (ASTRONOMICAL). 


“yaa. Method of the variation of constants in celestial mechanics. 
j.Caazy. Comptes Rendus, 210, pp: 156-159, Jan. 29, 1040.—Lagrange’s 
differential equations for the osculating elements of the motion of a planet 
P about a centre O of Newtonian attraction are given'a newform. The 
transformed equations are referred to rotating rectangular axes with origin 
at O of which OX is the line joining O to the ascending node of the orbit of 
P, OY is the normal to OX in-the plane of the osculatory motion and OZ 
is normal to this plane. In addition. to the six osculatory elements, the 


"4448: Variation of latitude. H. Roy. Soc., M.N:, 
100, pp. 139-155, Jan., 1940.—The international data on the variation of 


_ latitude have been analysed ‘in accordance with the idea that the free 


motion is a damped one maintained by disturbances at irregular intervals 
oftime.; The results suggest a free period of 1:22 +:0-016-years and a time 
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1- 2-year intervals, which occur in both the international and the Greenwich 
data. If of geophysical origin they imply changes in the products of 
inertia that are difficult to explain. The damping is too great to be 
attributed to friction in the sea, but might be due to elastic afterworking 
in the of earth. 
fractional multiplets by electron capture. G. H. SHortLEy anp D. H. 
MENZEL. Astrophys. J., 91, pp. 307-319, April, 1940.—Observations 
show that certain permitted multiplets of O III and N III are not com- 
pletely represented in the spectra of gaseous nebulae. Some mechanism 
apparently acts to give selective excitation of certain levels of a term, 
without exciting other levels. Bowen attributes the phenomenon to 
resonance absorption, principally of the ultimate line of He, which 
happens to coincide with an ultimate line of Om. The absorptions 
originate from the highest, instead of the lowest, levels of the ground 
terms. Since these levels have mean lifetimes of the order of several 
hours, Bowen’s theory requires the operation of some additional mechanism 
to maintain a sufficient population in the levels involved in the fluorescence 
process. Another method of excitation of fractional multiplets, direct 
electron capture by an ion in the ground level of a term (e.g. #P,,, of O Iv), 
is examined. The components predicted by quantum mechanics do not, 
however, agree with those observed in the nebulae. The aewtly gt is 
reached that Bowen is probably right, although a few discrepancies still 
remain unexplained. His method apparently requires inelastic electron 
_ impacts to be sufficiently frequent to maintain approximately a thermo- 
dynamic equilibrium population of atoms in the levels of the ground term. 
This paper includes the relevant quantum mechanical analysis of the 
relative probabilities of capture into the different levels of a configuration. 
[For Part VIII see Abstract 77 (1940).] AUTHORS. 
1445. Relative populations of 2'8 and 2°S states of He in the Orion 
nebula. O.C.Wutson. Mi. Wilson Observat., Contrib. No.625. Astrophys. 
J. 91, pp. 360-362, April, 1940.—The ohaerved equivalent width of 
A 3889 of He1 produced by the Orion nebula, together with the absence 
of A 3.965, leads to a lower limit for the ratio of populations of the 2°S 
and 21S states of N3/N1 >= 25. This is considerably in excess of the 
values calculated by Struve and Wurm on the assumption of strict metasta- 
bility for both levels, and thus points toward a shorter mean life for 24S 
than for 2°S. The matter may be complicated, however, by the selective 
the nebula of the light from the 
also Abstract 1460. 


1446. Transits of Mercury. _K. P, Univ., Publ 
Science Series, No. 1, [70 pp.], 1939.—Le Verrier found in 1859 that 
Mercury’s perihelion had a centennial motion of 38”-3 beyond its gravi- 
tational value, and Newcomb found this 43”:37 in 1898. The author 
discusses, in addition, Innes’ work in 1925 on Mercury’s transit, and 
Spencer Jones’ work on fluctuations in the moon’s longitude, which he 
changes into corrections to the observed instants of contact, for they are 
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however, in the form kf and lets k be another unknown to be determined 
by the work itself. He finds that the solution for time corrected is so much 


better than for time uncorrected that the latter must be rejected. He 
investigates the corrections to the elements of Mercury’s orbit, the radii 


_ of the sun and Mercury and mass of Venus. Some of Mercury’s elements 


must remain indeterminate ; for the sun and Mercury’s semi-diameters, 
he gets 959’-54 and 3’-14 respectively, and for the mass of Venus 
1/409 600, as against Newcomb’s 1/408 000. - A.S.D.M. 

1447. Eccentricity of orbit of Pluto. H. Roure. Comptes Rendus, 210, 


~ pp. 136-137, Jan. 22, 1940.—The author examines the secular change in the | 


eccentricity of Pluto’s orbit brought about by the perturbing action of 


STARS. 

1448, gradionte of 260 stars Qolermined at the Réyel Obeere- 
atory, Greenwich. Roy. Astron. Soc., M.N., 100, pp. 189-195, Jan., 1940. 
— The. present catalogue of spectrophotometric gradients of 250 stars con- 
tinues the results given in Observations of Colour Temperatures of Stars, 
1926-1932, and represents the completion of the Greenwich colour tem- 
perature programme. [See following Abstract.] 

_ 1449. Relations between colour indices and gradients. R. v'E. Avani: 
son, A. HuNTER AND E. G. MARTIN. Roy. Astron. Soc., M.N., 100, 


pp. 196-212, Jan., 1940.—Greenwich gradients are used as a basis of dis- 


cussion of various colour-index lists. It is shown that the early B stars, 
normal and ‘‘ reddened ” together, should correlate linearly with gradients, 
with a slope that is calculable when the effective wavelengths in the colour- 
index work are known. The actual correlations are in fact linear, and the 
slopes probably fit the theoretical values: the true effective wavelengths 
however, are often in some doubt, and may depend themselves on the 
colour. The correlation for normal stars later than B3 may or may not be 
linear, and qualitative reasons are given for the forms of curve actually 
found; the difference between gradient and colour index is shown to be a 
measure principally of total H line absorption for types near AO. When 
all stars are taken together, the correlation is seldom single-valued, and the 
danger of using linear conversion factors from one system to another is 
pointed out. The desirability of an accurate determination of the sen- 


- sitivity range of the instrument, in all kinds of magnitude work, is evident, 


and the need for monochromatic magnitudes for larane numbers of stars is 
also stressed. [See preceding Abstract.] AUTHORS. 

1450. Spectrophotometry of stars. D. Baksrer AND D. 
CHALONGE. Comptes Rendus, 210, pp..99-101, Jan. 15, 1940.—Mean 
spectrophotometric results are given, collected by spectral type, for 204 
stars of types Oe5 to F8. The quantities listed are the absolute gradients, 
measured in the regions above and below the Balmer limit, the tem- 


peratures corresponding to these gradients, and the size of the Balmer 


discontinuity. The zero of the temperature scale above 3700A is in 
agreement with that of other observers. For supergiants of type earlier 
than F5, the colour-temperature is the same as for normal stars; for 
later-type supergiants the temperature is lower than for normal stars. 
The Balmer discontinuity is smaller for stars showing emission lines 
than for those showing normal absorption ; it may even become negative 
if the emission is strong. The colour-temperature varies according to 
the wavelength range in which it is measured ; oe 
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n.v. and suffers a sharp discontinuity at the Balmier limit, [See following 
1451. Law of absorption by interstellar matter. D. BARBIER AND 'D. 
CHALONGE. Comptes Rendus, 210, pp. 166-168, Jan. 29, 1940.—The 
cause of the abnormal redness of certain early-type stars not showing 
emission lines is considered to be interstellar absorption. The authors 
examine how this absorption varies with the wavelength of the stellar 
radiation, by comparing the spectrophotometric results obtained for the 
reddened stars with those from normal stars of the same spectral type [see 
preceding Abstract]. This procedure is carried: through for’ the stars 
€ Pers, x? Orio, and 9 Ceph by utilizing the authors’ results in conjunction 
with those of other investigators at longer wavelengths. The functional 
form found for the absorption coefficient is not the same for all 3 stars 
but can be represented by a power series in 1/A containing 2 or 3 terms ; 
but not, as hitherto assumed, only one. © It is possible that the form of the 
function depends on the, ilifection: in space from which the radiation is 
received; © io ‘A. Hv. 
1452. Temperatures of Cepheid variables. SU Cassiopeiae and RR 
Lyrae. D. Norman. Harvard Coll: Obs., Circ. No. 434 [10 pp.), vec 
March, 1940.—200 spectra of the Cepheid variables RR Lyrae and SU 
Cassiopeiae were obtained: with objective-prism and slitless-grating 
spectrographs. The spectra were well distributed with respect to’ phase, 
completely covering the range of light variations. Each variable was com- 
pared with several reference stars, whose absolute gradients had been — 
derived by comparison with standard stars selected from the Greenwich 
and Gottingen spectrophotometric lists. All plates were calibrated and 
standardized. Spectrophotometric gradients were determined for the 
wavelength region 4000 to 4700A. by least-squares solutions. These 
gtadients were reduced to temperatures on the assumption that the 
absolute gradient of an AO star was 1-16, and corresponded to a colour 
temperature of 14300°. A marked difference is shown by both stars in 
the relation between temperature, spectrum, and magnitude on the 
ascending and descending branches of the light curve. The effective 
temperatures of the two stars were computed from the published radial- 
velocity and photometric data, The relationship between the observed 
colour temperatures and the computed effective temperatures is compared 
with Pannekoek’s theoretinal relationship, to which it bears some 
1453. Transioemations of matter-radiation gas mixtures. R. M. 
WuitMer. Phys. Rev., 82; pp. 616+621, March 16, 1940.—Emden found 
that for a perfect material gas, the transformations along the isochor, the 
adiabat, the isotherm and the isobar are-all forms of the general polytropic 
transformation. dQ/dT = const. An alternative definition of ‘a 
polytrope is I‘ = — (dp/p)/(dv/v) = const. When radiation energy 
density and pressure are considered, it is found that A is a constant only 
on the.adiabat, and I" only on the isobar. A discussion follows concerning 
in astrophysics. | ) AUTHOR. 
1454. System of Procyon. E. Suva. Rendus; 210, pp. 
165, Jan. 29, 1940.—The: theoretical.methods of Eddington and the 
empirical mass-luminosity relations given by Kuiper [see Abstract 167 
(1939)] are used to study the components of the binary aCMin. The 
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author's first evolutionary stage; and both secondaries to the second. 
The method of attack used predicts that the spectrum of Procyon B, as. 
yet unobserved, will be found to be G2, and that the difference between the 
Einstein shifts of the two 12-7 km./sec.- 
Errata, ibid., p. 320, March 4, 1940. A. Hv. 

1455. Variability of Herculis. W. Petrie. Roy. ‘Astron. Soc. Canada, 
J. W, pp. 41-48, Feb., 1940.—The results of this investigation: may be 
summarized briefly as follows : (i): Herculis varies in radial velocity over 


~~ a fange of approximately 15 km./sec., and should not be used as a standard 
». velocity star. (ii) The radial velocities do not exhibit a short period 


variation of the kind typical of a 8: Canis Majoris star. (iii) The ratio 
of ‘line intensities does not, accordimg to these observations, vary in a 
period of 0-1434 days, and it is doubtful cena rh real change in 
absorption is present in the data. | | AUTHOR. 
1456. Survey of variable stars in MWF 186, H: H. Swors. © Harvard. 
Coll. Obs:,; Ann, 90, 8, Pp. 231-238, rec. Feb., 1940:—In MWF 186 (galac- 
tic long. 322°.5, lat. 0°.0), 55 new vatiables' have been discovered on 23 
plates ;..a table is given of these; and of 46 previously known: . Diagrams 
are given for the irregular variables H.V. 7869 and 7863, and for AH 
Scorpii, and mean light curves for some well-observed Cepheids, cluster- 
type variables, and eclipsing binaries ; tables for 19 variables of previously 
known periods and types in the Field; and also for 101 variable stars. 
The mean maximum (13”-0) of all variables in MWF 186 is brighter than 
for either MWF 187 (14"-2) or MWF 185 (14-6), but is of the same order 
as for MWF 168 which also lies along the galactic equator; these two 
exhibit other similarities. Eclipsing variables and the irregulars are 
fairly evenly distributed over MWF .186. A.S. D. M. 
1457. 400 new variable stars in a transparent low-latitude region. H. 
SHAPLEY, E. H. Boyce anp C.D. Boyp. Harvard Coll. Obs.; Ann., 90, 9, 
pp. 239-251, vec. Feb., 1940.—In MWF 269 (80 sq. deg., Gal. 307°, — 20°), 400 
new variables have been found in addition to 143 previously published ; 
also 600 faint galaxies down to the 18th magnitude, indicating trans- 
parency in the region. Tables are given of new ranges and types for pre- 
viously published variables ; of a summary of the whole number of vari- 
ables ; of the percentages of types; of a catalogue with notes of the 400 
stars (this is designed to give information on galactic and metagalactic 
structure). The magnitudes are based on sequences by star-counts and 
by transferring and extending existing sequences ; there is probably little 


_ error in the magnitude scale, but it is perhaps appreciable in the magnitude 


zero-point.. Approximate periods are found for 25 long-period variables, 
8 eclipsing binaries, and 1 cluster-type variable. There is 1 Classical 


_ Cepheid, with a median magnitude of 13-6 and of period nearly 10 days, 


absolute magnitude — 1:87 and distance “se od kiloparsecs from the 


458. Cluster-type stars with changing periods. R. Pracer. Harvard 
balk Obs., Bull., No. 911, pp. 1-11, Aug. 1, 1939.—Three cluster-type 
variables measured uninterruptedly over nearly 50 years, each show 
variable periods whose real character is the same for all three. (1) RZ 
Cephei, examined by Leavitt, Florja, Gaposchkin, and Luyten, shows 
two abrupt changes in the years 1894-1921. For the new discussion, about 
1550 Harvard Patrol plates were available, and confirm the existence of 
of a longer period in the years 1894-1901. A diagram and table indicate 
that three changes of period occurred. sac aes.’ 
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A table of maxima is given derived from about 1070 Harvard plates; 
the earliest Harvard maxima push back the observations into the past by 
nearly 10000 epochs, and show that from 1890 to 1912, as in recent 
years, there is no progressive change of period, but one rather sudden 
change about 1922 instead. (3) UY Bootis. This star’s period under- 
went a considerable change about 1928. Tables and diagrams are shown 
for all 3 stars. A. S. D. M. 

1459. Spectrophotometry of Nova Herculis in its intermediate stages. 
C. PayNsE-GAPOSCHKIN AND F, L. Harvard Coll. Obs., Cire. 
No. 433 [6 pp.], rec. March, 1940.—The spectrum of Nova Herculis after 
the great minimum consisted of bright lines without an appreciable con- 
tinuum. The relative intensities of the lines changed very little with time, 
except for the steady increase of the nebular lines N, and N,. The colour 
index of the nova increased by over a magnitude during the fall of light, 
and decreased correspondingly during the rise. The phenomena of the 
great minimum and the toncdmitant reddening may be the results of 
obscuration. [See Abstract 1915 (1938).] AUTHORS. 

1460. Corrections to Dreyer’s catalogues of nebulae and clusters. D. 
CaRLson. Mt. Wilson Observat., Contrib. No. 526. Astrophys. J., 91, 
pp. 350-359, April, 1940.—Corrections to Dreyer’s catalogues compiled 
from Mount Wilson plates and other photographic sources; 330 objects 
are to be dropped from the New General Catalogue (Table la) and 250 
from the two Index Catalogues (Table 1b). Positions of 49 objects are 
corrected (Table 3), and the existence of 23 doubtful ones is confirmed 
4). AUTHOR, 

See also Abstracts 1467, 1546. 


1461. Fine structure of sun’s surface, M. Watnicacte. Helv. “Phys 
Acta, 18, 1, pp. 13-15, 1940. In German. —Preliminary results of an 
investigation of solar granulation carried out at Ziirich in the spring of 
1938 are communicated in brief. In the centre of the disc the dimensions 
_ of the granulation elements lie between 1-1* and 2-3”, their surface bright- 
ness is 30-40% greater than the brightness of the intergranular regions. 
The size of the granule is independent of distance from the centre of the 
disc but the contrast between granules and intergranular regions decreasés 
from centre to edge. The granulation disappears at 70° from the sun’s 
centre as expected on simple theoretical considerations. Granules persist 
for only a few minutes on the average, Faculae have a granular structure 
with more widely spaced granules than the disc but the same dimensions. 
The brightness contrast of faculae granules is greater than for disc granules 
and their life is of the order of a few hours. The presence of faculae 
granules has not yet been established at the centre of the sun. J. E. K. 

1462. Solar eruptions. Astrophys. J., 91, pp. 334— 
349, April, 1940.—Observations of 268 solar eruptions made with a 
spectrohelioscope during the period June, 1937, to Dec., 1938, have been 
analysed to show the relative distributions of intensities and areas. A 
simple photometer for the measurement of eruption intensity is described. 
The width of the Ha line during eruptions is constant for small intensities 
but increases rapidly when the intensity becomes equal to, and exceeds 
that of, the continuous spectrum. There appears to be no appreciable 
vertical velocity of the eruption itself. Approximately 20% of the erup-.. 
tions eject eruptive prominences, and, assuming that this is caused aes al 
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radiation pressure, the width of La is found to be approximately 6 times 


that of Ha when measured in velocity units. The position of eruptions in 
_ the chromosphere is discussed, and it is concluded that, in general, erup- 
tions in which thé normal’ bright 'H occurs. 


“AUTHOR. 
1468. He emission in solar chromosphere. T. HaTANaKa AND M. 
Konpo. Phys. Math. Soc. Japan, Proc., 22, pp. 105-115, Jan., 1940.— 


_. Theemission line of He was observed in the solar chromosphere without an 


eclipse with a special spectrograph constructed by the authors. A newly 
designed slit greatly facilitated observation. ‘With the aid of an optical 
wedge and a He discharge tube, the profile of the line was determined by 


accurate photographic photometry. Necessary corrections’ due to 


metrical and optical conditions: were considered. The contour thus ob- 


' tained was found to be very near the one which is broadened only by the 


Doppler effect, the mean velocity of which is the order of magnitude of 
15 km./sec. Comparing the He line with the continuous spectrum at the 
centre of the disc of the sun, the authors determined, with necessary 
corrections, the radiation emitted by. a.column of unit cross-section to be 
0-94 x 105 erg/sec. and 0-35" x 105 erg/sec. for the two limbs respectively. 
Errata, ibid., 22, p..256, March, 1940. .. AUTHORS. 
1464. Photometric observations of Ha in solar spectrum. D. S. Evans. 
Roy. Astron. Soc., M.N.>100, pp: 156+179,  Jan., 1940.—The contour of 
Ha has been measured at the centre and limb of the sun. New methods 
using the D lines of Na’in absorption have been developed for the deter- 
mination of the instrumental pattern and of the amount of scattered light. 
A new method of drawing characteristic curves has been used, and the 
continuous spectrum background has been estimated experimentally. The 
residual intensity has beer found to increase at each wavelength in the line 
as the limb is approached. Unsdld’s suggestion that the Balmer series is 
formed effectively by pure absorption is criticized and a flew equation of 
transfer proposed. Some evidencé is found in support of the view that 
AUTHOR. 
1465. Energy distribution in solar spectrum. A. Annuzr; D. CHALONGE 
AND G. D&jJARDIN. Comptes Rendus, 210, 325-327, Feb. 26, 1940.— 
The spectrum of ititegrated sunlight between 4500 and 3300 A has been 
examined at the observatory on the Jungfraujoch (3575 m.) by means 
of a quartz two-prism spectrograph used without a telescope or heliostat. 
On each photographic plate was recorded’a series of 6 solar spectra taken 
through platinized quartz filters, previously calibrated, and the spectrum 
ofa H-tube. Atmospheric absorption was corrected for by night observa- 
tions on two stars, Photometric comparisons were subsequently made 


' between the solar spectrum and the H spectrum at 66 points between 


4538 and $290 A chosen for their freedom from Fraunhofer absorption. 
A single colour temperature of 6 200°K. is found to represent the observa- 
tions in this region. This figure SoCPRRpORS to a value of 6600°K. at the 
centre of the solar disc. ‘A Ao. 

1466. Rowland intensity scale. D. H. L. GOLDBERG AND E. M. 


Astrophys. J., 91, pp. 320-333, April, 1940.—A new calibration 


of Rowland’s scale of solar intensities has been derived with the aid of the 

theoretical strengths of multiplets in transition arrays. The te 

takes the form ofa double-entry table giving average values of log 

more Ky isthe optical depth the centre ofan abuorpion Tie foreach 
P 
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Rowland intensity from — 3 to + 8 at intervals of 400 A from \ 2800 to 
46800. A total of 37 transition arrays, representing 13 metallic elements 
and 1119 lines in all, was employed in the analysis. The present cali- 
bration is considerably less steep than the earlier one of Russell, Adams, 
and Moore. AUTHORS. 

1467. Point-convective model for the sun. R.E.Marsuak. Astrophys. 
J. 91, pp. 362-364, April, 1940.—The internal temperature, density, and 
mass distributions of the sun have been calculated on the basis of the 
point-convective model, using tables of Strémgren and the Kramers’ 
opacity law. These tables. are more extensive than Cowling’ s and 
are useful for investigations into the energy Rigaansta of main-sequence 
massive than the sun. . AUTHOR. 


See also anes 1485. 
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1468. ‘Submarine Sluminstion in photometric units. Ga. 
ann R. E, Witson. J.0.S.A., 30, pp: 136-139, March, 1940.—The paper 
describes a method of obtaining underwater illumination in photometric 
units. The results are given as total horizontal illumination at different 
depths and as cell-current extinction coefficients of two bands in the visible 
spectrum. The effect of temperature on the submerged photometer is 
indicated, and a mean temperature coefficient between 0°C. and 17°C. is 
calculated. AUTHORS. 
1469. Currents of Pacific Ocean and climates of its coasts. H..U. 
SVERDRUP. Science, 91, pp. 273-282, March 22, 1940.—In Aug. the 
atmospheric movements are dominated by two high pressure systems, one 
to the N.E., the other to the S.E., with clockwise and anti-clockwise 
circulations in the northern. and southern hemispheres respectively. In 
Feb, the northern system, has moved closer to the Aleutian Ids., while a 
smaller system off the Californian coast has appeared, the southern, nearer 
the South American coast. The prevailing currents deviate to the right of 
that of the prevailing wind in the northern, to the left in the southern 
hemisphere. In addition the east-to-west equatorial current, fundament- 
ally due to the rotation of the earth brings warm water to the western 
shores, which on reaching them turns N. and N.E. finally reaching and 
bringing warmth to southern Alaska and British Columbia. This is com- 
pensated by a polar current bringing cold water along the west coast of 
S. America, and by the upwelling of cold water from greater depths, These 
and many subsidiary connected facts are illustrated by diagrams and 
described in detail... . C.A.5. 
1470. Equations of flow of water over a mobile bed. C. JAEGER. 
Comptes Rendus, 210, pp..472-474, March 27, 1940.—The author, in a pre- 
vious. paper.(Wasserkraft u. Wasserwirtschaft, 1939, Nos. 23-24, p. 269), 
found that, contrary to the conclusion of Veronese, the empirical formula 
for the erosion of a bed by a stream of water does conform with Froude’s 
law of similitude. This conclusion is now confirmed, and it is suggested 
that the law proposed by Favre to the 
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tranport of solids posenes the characters of physical aw (See Abstract 

1471. Effect of short-period variations of temperatute and salinity on 
calculations in dynamic oceanography. H.R. Physical Oceano- 
graphy and Meteorology, Papers, '7, 3, [832 pp.j, Nov., 1939.—Possible dis- 
crepancies in computations of ocean currents (based on horizontal varia- 
tions of dynamic topography calculated from arbitrary deep lying reference 
surfaces), because of time variations of temperature and salinity at fixed 
depths in the sea are discussed. The results are based chiefly on informa- 


~~ tion from the westeri North Atlantic, but dre of general applicability, since 


time variations of the same order of magnitude have been observed over 
extensive areas of the Atlantic Ocean. Details are given of short-period 
variations of temperature, salinity, and of volume transport of water in the 
Western Sargasso Sea. Within the Gulf Stream off the American coast 
the observed short-period variations of oceanographic characteristics were 
of larger magnitude but because of the greater slope of isobaric surfaces 
the consequence to dynamic calculations is relatively less. These varia- 
tions may arise from short-period vertical and/or horizontal displacements 
of water particles from mean positions or from vortex motion of the water. 
Their relative values are discussed. In the western Atlantic, east of the 
Gulf Stream, vertical oscillations are the chief cause. The need for control 
in the selection of oceanographic data is explained. Observations on 
internal waves appear to indicate 12 and 24 lunar hour periodicities and 
probably also 8 and 2-25 hours. Existing information seems to indicate 
that the disturbances due to internal waves is insufficient to invalidate 
computation of the broad general features of ocean currents by the dynamic 
method of V. Bjerknes. 
1472. Changes in salt content in the ocean caused by precipitation and 
the restoration by turbulence. A. DEFANT AND H. Ertev. Preuss. Akad. 
Wiss. Berlin, Abhandlungen, No. 10, [10 pp.], 1939.—The lowering of 
salt concentration extends during precipitation by turbulence to lower 
layers while after precipitation finishes the restoration of salt concentration 
is propagated upwards. A theoretical treatment of the problem is given. 
Observations were made from the Carimaré in the early summer of 1938 
in 38°N. and 42° 25’W. and the results agree with theory within the limits 
of experimental error. The results are of importance to know how far 
determinations of surface salt content at one station can be considered 
precipitation has at a certain time 
S. R. 
- See alsotAbstracts 1484, 1496, 1497. 


F. Sprana.... Pont... Acad. Sci., 
Acta, 3, 9, pp. 65-67, 1939. In Italian.—It is shown that the earth loses 
daily 1000 cal./cm*. through the contraction of the earth’s core if the 


See also Abstracts 1374, 1399, 1637. 
METEOROLOGY. 
“1474, Ozone clouds. F. W. P. Gérz. Helv. Phys. 18, 8-5, 


1940. In German.—It is suggested that the ozone — above a — 
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on. the earth’s surface may be in the form of) clouds with clear spaces.in 
between. Measurements of the amount of ozone above Arosa showed that 
on Sept, 30,1939, the amount was constant .(0-206cm.) from 7* to 18. 
On Sept:.11, 1939, there was a minimum. of 0-183 cm, at about: 8* and 
a steady rise to 0-195cm. at 1430*.. On July 28, 1939, there were great 
fluctuations all day. The amount at 7* was 0-245cm., which rose to 
0-256.cm. and fell again. to 0-240 cm. by 8", This phenomenon is inter- 
extent. G. C, McV. 
14%. Tables and graphs of the black-body radiation for meteorological 
use. K.TEerapa. Geophys. Mag.,; Tokyo, 18, pp. 137-143, Dec., 1939.— 
Planck’s formula for black-body radiation is used to construct .a table and 
nomograph for calculations. The values of A,,, E,, and E are calculated 
and tabulated for the range — 99°C. to 99° C. The nomograph constructed 
by, Mizuno for high temperatures and short wavelengths is used for. the 
range required in meteorology by applying suitable correcting factors to 
»Aand Ey. A nomograph has alec been;calcalated for large-valuen for A. 
1476. Pressure and temperature variations in the free atmosphere over 
Boston. B. Haurwitz anp.E, Haurwitz. Harvard Meteorolog, Studies, 
No. 3, [74 Pp.], 1939. —The observations consisted of radio soundings made 
over Boston in Feb. and March, 1937, and from Oct. 1937, to June, 1939, 
the pressures and temperatures at various heights being determined. The 
interdiurnal pressure variations (regardless of sign) decrease more rapidly 
up to 2 dyn. km. than over Europe. The temperature variations has a 
slight maximum at 1 dyn. km. and from 3 dyn. km; remains constant up to 
6 dyn. km. It rises to a sharp maximum at 9-10 dyn. km. It was also 
found that. the mean. algebraic pressure variations change sign near the 
tropopause. When the pressure and temperature variations at the surface 
are of opposite sign, the pressure variation rapidly decreases with height 
and changes sign at 5dyn. km. When the signs are the same, the pressure 
variation. increases with altitude. Correlation coefficients are positive 
between the mean temperature of the troposphere and the pressures at 
3, 5, and 9 dyn. km. and between these pressures and the height of the 
tropopause. When referred to location in isallobaric highs and lows, the 
observations show that the maxima and minima of the pressure variations 
are displaced to the rear whilst those of temperature are displaced forwards 
relatively to the state of affairs at the surface. These phenomena are 
explicable both on the theory of stratospheric steering and by the wave 
theory of cyclones. The advection of air is discussed on the basis of a 
method of calculating the pressure ‘‘ following the motion”. Advection 
is found to be most active near the surface and near the tropopause. 
G, C. McV. 
1477. Distribution of temperature in the lower stratosphere. M. W. 
CHIPLONKAR. Indian Acad. Sci., Proc., Sect. A; 11, pp. 39-52, Jan., 1940. 
—An analysis is made of all sounding balloon ascents, made in different 
parts’ of the world, which attained levels higher than 24 or 25 km. It was 
found that, in the tropics, the rise of temperature between 18 and 25 gkm. 
is a permanent feature, ‘In temperate latitudes the rise of temperature 
above 18 or 20 gkm. is much weaker and is absent in winter. In polar 
regions there is a large seasonal variation of stratospheric temperature. In 
summer there is a rise of temperature with height roughly similar to that of 
temperate latitudes but in winter there is a definite fall of hogpeatere 
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with height. The increase of temperature in the stratosphere is probably 
due to the absorption of the incoming solar radiation by an ozone layer at 
22 km., together with the radiative equilibrium between water-vapour and 
long-wave heat radiation. GC. Mev. 
1478. Ten years large-scale weather investigation. H. Purttirrs. 
Naturwiss., 27, pp. 825-834, Dec. 15, 1939,—A review is provided of ten 
years activity in the preparation of 10-day forecasts at Hamburg. The 
factors involved include the determination of mean pressure distributions, 
the tracks of depressions, and the causes of variations in them. This in 
turn requires a 3-dimensional view with use of charts of pressure at 5 km. 
From the mean pressure distribution at 5 km. large-scale changes result 
and ‘the causes of changes and their movements at this level’ are required. 
Singularities are important. Solar radiation and geophysical phenomena > 
also play a part. The process consists in obtaining first monthly values of 
solar changes, next consideration of all upper weather phenomena and 
lastly factors involving the general atmospheric circulation. © Statistical 
methods involving correlation coefficients are used and are based on obser- 
vations extending over 46 years: The correlation method used is explained. 
From changes of iso-correlations a series of influences is obtained. The 
synoptic method using rhythm, symmetry and upper weather is then | 

Finally type correlation has been as a further advance. 
R.S. R. 

1479. Secscnal variation of ‘eneral ‘éiroulation in ‘light’ of 
H. Arakawa, Geophys. Mag., Tokyo, 18, pp. 145-148, Dec., 
1939.—Making use of the form of the circulation principle developed by 
Bjerknes an expression is obtained which permits of a quantitative deter- 
mination of the rate of increase of circulation which any distribution of 
temperature and potential temperature will cause. This is applied to the 
general circulation of the hemispheres between tropical and polar regions. 
It is shown that the gomerat circulation in winter is far more intense than in 


#1480. Experimental studies of anemometers. S, Pp. FERGUSSON. 
Harvard Meteorolog. Studies, No. 4, [101 pp.], 1939. Am. Meteorolog. Soe., 
Bull., 2, pp. 307-309, 1939.—The investigation was undertaken in order 
to evaluate the scales and sensitivities of anemometers principally of the 
cup and mill types. The experiments were carried out in wind tunnels as 
well as in the natural wind. With regard to rates, it was found that 
differences between large and small tunnéls and between tunnels and the 
natural wind were largest at low and moderate velocities. The effects of 
bracing the arms in cup anemometers were studied. Examination ofthe 
results for the 4-cup and 3-cup standards suggests that a correction of 
0-1 m./sec. should be applied for velocities below 15 m./sec. It was 
found that 3-cup anemometers gave a better performance than 4-cup but 
the greatest improvement suggested was the beading of the edges of the 
cups: ‘With regard to constancy of rates, it appeared that compactness in a 
Robinson anemometer was desirable and that the rate of this anemometer 
was higher in a variable than in a steady wind. The rates of 3-cup anemo- 
meters were more nearly constant than those of 4-cup of the same propor- 
tions. ‘As to’ sensitivity, a light rotation anemometer acquires a new 


_w welocity in 2-5 sec. at'a velocity of 5 m./sec. and in 0-3 sec. at 30 m:/sec. or 


higher. ‘The number of rotations required is, ‘however, constant ‘at‘all 
velocities. The most sensitive anemometer discovered was the balsa-wood 
mill. OF all Wis dre given in detail ‘and 
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for the design and construction of anemometers are given. The necessity 


_ ofastandard definition of velocity, based on the period of time occupied by 


a measurement and the frequency of registrations by the sensitive element, 
is emphasized. G. C. McV. 
1481. Cirrus, Cirrostratus and Terada’s experiments on columnar 
vortices. Y. TAKAHASI. Geophys. Mag., Tokyo, 18, pp. 149-153,. Dec., 
1939.—It is stated that in the free air columnar vortices can be produced 
under some unstable conditions and thatthe patterns obtained experiment- 
ally by Terada were shown in cirrus and cirrostratus. A photographofone 
example of vortical structure in cirrostratus is shown while for a time a 
spiral structure was visible in thiscloud. . R.S.R. 
1482. Cloud heights at Poona, Bombay and Madras. K. P. Rama- 
KRISHNAN. India Meteorolog. Dept., Sci. Notes, 8; 85, pp. 17-22, 1939.— 
Statistics of low cloud heights at Bombay and Poona during the southwest 
monsoon season and at Madras during the northeast monsoon season ‘at 
different parts of the day are given in the form of frequency tables. The 
measurements were made either by “ ceiling ’’ or by “‘ pilot ’’ balloons and 
_ extended over three or four years. For Poona observations made at night 
by using a searchlight are also given. Some examples of short period 
fluctuations in cloud heights are also shown from these searchlight measure- 
ments. AUTHOR. 
1483. Duststorms of Agra. B. N. ‘SREENIVASAIAH AND N. K. Sur. 
India Meteorolog. Dept., Mem., 27, 1, [29 pp.], 1939.—In Part I of the 
paper are discussed the monthly and hourly frequencies as well as other 
characteristics shown by autographic charts in regard to wind, temperature, 
pressure and humidity of 152 duststorms which occurred at Agra between 
1924 and 1930. The maximum frequency of duststorms is seen to be in 
May, June following with a slightly smaller number; there is a maximum 
frequency of duststorms between 16 and 18 hours, Part II of the paper 
discusses the mechanism of duststorms with particular reference to the 
thermodynamics thereof, with the help of a few special sounding balloon 
ascents made in the summer of 1932 and other available soundings. The 
general conclusion which the study points to is that the occurrence of a 
duststorm is mostly associated with the existence of latent instability 
conditions in the atmosphere ; while this seems to be a necessary condition, 
it does not appear to be sufficient to cause the phenomenon unless there is a 
suitable trigger to start it. Six cases have been examined and discussed 
in detail ; in these cases, eitheriisolation leading to a high lapse rate of 
temperature above ground or undercutting by cold winds, associated with a 
general or local cold front, acted as a trigger to release the energy of latent 
instability shown by the environmental curves on these days, resulting in 
either a duststorm or a duststorm associated with a thunderstorm, 3 
| AUTHORS. 
1484. Vertical humidity distribution above the ocean surtace and its 
relation to evaporation, R.B.MontcomEry. Physical Oceanography and 
Meteorology, Papers, 7,4, (30pp.], Feb., 1940.—To obtain information on the 
effect of eddy viscosity and eddy diffusion at the boundary between sea and 
atmosphere simultaneous measurements of humidity in the range 1 to 
38.m. above the sea surface were made from “ Atlantis ’’ during its cruises 
off the east:coast of U.S.A. in the summer of 1935. The 340-series are 


published in-the form of averages for 115 ten-minute intervals. Measure- | 


ments were made with three Assmann psychrometers and a. hygro- 


thermograph..- 
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theoretical treatment is set out. ras 
expressed as the non-dimensional quantity [. The humidity gradients 
depended on the hydrodynamic character of the sea surface and on spray 
and these depend on wind speed and thermal stability. The transition 
from smooth to rough hydrodynamic surfaces appears to depend more on 
stability than on wind speed. The effect of this hydrodynamic character 
of the surface is shown graphically. The rate of evaporation is given as 
E = Koya T (75-4) Wa, where p is air density, xq is the universal turbu- 
lence constant, g, is the specific humidity of saturation with respect to the 
sea surface, g, is the humidity at height 6, and W, is the wind speed at 
height a. [Both y,, the coefficient of resistance, and T’ which may be called 
the “evaporation coefficient ” depend'on the hydrodynamic character of 
the surface, but their product is about the same for smooth or rough 
surfaces, Using observed values of the evaporation coefficient from 
heights above the layer where vapour is released from spray, the equation 
gives the total evaporation. R.S.R. 

1485. Relation of sunspot periodicity to precipitation, temperature, and 


crop yields in Alberta and Saskatchewan. L.P.V. JouHNnson. Canad. J. of 


Research, C, 18, pp. 79-91, March, 1940.—Coefficients of correlation (r) 
were calculated for sunspot data as related to annual precipitation and to 
temperature data from Edmonton, Calgary, Medicine Hat, Swift Current, 

Battleford, and Qu’Appelle ; and as related to data on the yields of wheat, 
oats, and barley in Alberta and Saskatchewan. In all cases the correlation 


was negative, but only in the cases of precipitation at Edmonton, Calgary, 


and Battleford were the values significant. Data giving significant values 
of y are given graphical treatment.. It was concluded that while the sunspot 
cycle probably bears some causal relation to precipitation, and perhaps also 
to temperature and indirectly to crop yield, it, nevertheless, does not pro- 
vide a basis for long-range weather forecasting owing to the confusing effects 
of other weather-determining factors. The literature on sunspot period- 
icity in relation to terrestrial phenomena is reviewed briefly. AUTHOR. 

1486. Transparency of the atmosphere. ‘* White mist’’. J. DucLaux. 
J. de Physique et le Radium, 1; pp. 41-48, Feb., 1940.—Atmospheric 
absorption is often treated as if composed of two factors, viz.; molecular 
diffusion, together with a ‘‘ white mist”, which would make objects less 
visible but would not affect their colour. The latter conception is now 
criticized, and shown to be invalid, in the light of normal photographic 
experience in the use of colour filters, and of specially designed quantitative 
experiments, which all indicate that such a mist would absorb short wave- 
lengths more strongly than long ones. [See Abstract 4264 (1939).] C. B.A. 

* 1487. Radiative properties of the snow cover. F., PRoHasKa AND C. 
Tuams. Helv. Phys. Acta, 18, 1, pp. 21-45, 1940. In German.—The- 
radiative properties of the snow cover were investigated at Davos for the 
whole period Dec., 1938, to April, 1939. ‘These properties were found to be 
very complicated depending upon the kind of snow. Two solarimeters 
were employed and details are given of the apparatus and method used. 
The albedo oscillations are considerable varying from 80% for new dry’ 
snow to 50-60% for wet snow. The transmission of radiation has more. 
pronounced variations being very high for new dry snow and rapidly de-. 
creasing as the snow becomes wet....The. results obtained.are in good 
agreement with earlier Davos measurements and with those of other 
investigators and are. considered to be 
probably: alsoof that elsewhere. - R. 
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1488. Night-sky light and nocturnal E-layer ionization. N. E. Brap- 
BURY AND W. T. SumERLIN. Terr. Mag., 45, pp. 19-24, March, 1940.—. 
In. accordance with the suggestion that the sporadic nocturnal’ E-layer 
ionization may be associated with variations in the luminosity of the 
night sky, a simultaneous investigation of both these phenomena has been 
carried out.. The intensity of night-sky light was determined by means of a 
recording electrometer and photocell, measurements being made only after 
twilight and during such times as the moon was below the horizon. At 
different times both a Kunz KH-cell and a CeO-cell were employed... The 
ionosphere was investigated simultaneously using a pulse-transmitter and 
photographically recording receiver operating at a frequency of 2:1 Mc./sec.. 
The blue.portion of the night-sky luminosity appears to increase after sun- 
set to a maximum shortly after midnight with a subsequent slow fading. 
The light in the red region of the spectrum shows much greater fluctuations 
in intensity and is brightest after sunset and decreases continuously there- 
after. .Practically no correlation has been found between the intensity of 
the night-sky light and the character of the ionospheric reflection. Various 
may. be suggested to explain this result. AUTHORS. 

| See also Abstracts 1439, 1469. 


SEISMOLOGY. 


Feb, 23, 1983. Part I. Travel times. M. Morita anp Y. Yostmura. 
Geophys. Mag., Tokyo, 18, pp. 163-191, Dec., 1989.—The travel times were 
obtained from data of the North Chile earthquake of 1933. The authors | 
note that the strong emergence of the P’,-phase, often observed in Europe 
and America, is less common in Japan. In the range 146°-160° the slope 
of the P’, curve agrees with Macelwane’s, but beyond that the curve is at 
present uncertain, The time-curve of the L-phase has a slope similar to 
Macelwane’s. These L-times have, however, an inexplicable peculiarity, 
152°, W.A. R. 

1490. Diffraction of a perturbation near caustic: Application to P’ 
waves. J. Coutoms. Seismological Soc. of America, Bull., 30, pp. 27-34, 
Jan., 1940. In French.—The problem of diffracted P’ waves is con- 
sidered on the basis of a theory of caustics [see Abstract 3218 (1938), with 
special reference to seismic perturbations. A very approximate theory is 
developed and leads to a hodograph in disagreement with available data 
for seismic waves, making the existence of a focal point doubtful. To 
adapt the hodographs to the theoretical position would involve submitting 
those of P’, and P’, to an exaggerated deformation. Hence it may be 
necessary to abandon the idea of a focal point and to explain otherwise the 

1491. Period of P-waves and magnitudes of earthquakes. H. Honpa 
AND H. Ito. Geophys. Mag.; Tokyo, 18, pp. 155-161, Dec., 1939.—A com- 
parison of the periods of the initial motion of the P-waves with the magni- 
tudes of the earthquakes for 12 deep-seated earthquakes of considerable 
intensity shows that the period increases with the seneonenal the curves 
them being approximately parabolic. 3 


TERRESTRIAL ELECTRICITY AND MAGNETISM. 


Biannual component in. F,-layer ionization.. T. L. 
Tarr: Mag., 45, pp. 25-36, March, 1940. 
VOL. 
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be said that the midday densities at Washington and Watheroo can be 
expressed very clearly as the sum of two main parts :—(a) A secular effect 
proportional to the Wnlf sunspot-number. (b) Fluctuation effects. These 
latter can be analysed into three parts: (1) A seasonal effect dependent on 
the sunspot-number; (2) a biannual effect proportional to the sunspot- 
number ; (3) an annual effect independent of the sunspot-number. It is 
suggested that the biannual effect is associated with the distribution of sun- 
spots on the surface of the sun, the sunspots being grouped about two 
latitudes north and south of the sun’s equator and the sun’s axis being 
tilted towards the ecliptic; while the annual effect may be produced by 
extra-terrestrial radiation originating in the galaxy. Further work is 
required to see how these effects vary diurnally and with latitude, and: 
possibly magnetic latitude. The results of such work will give hints as to 
the origin and nature of the three components, which will conform or 
modify the tentative explanations put forward as a deduction from the 
analysis of the present limited results available, but there does not seem to 
be any reasonable doubt that the three components really exist, whatever 
further light may be thrown on their nature and origin. AUTHOR. 

1493. F,-region ionization over New Zealand. F. W.G. Wurtz, C. J. 

BANWELL AND G. A. Peppiz. Terr. Mag., 45, pp. 37-43, March, 1940.— 
In these latitudes the diurnal curves did not show a marked morning and 
afternoon maximum in the values of the critical frequency in the F,-region, 
f°F,. In summer the daylight level of this quantity was maintained until 
well after sunset. The annual variation showed a pronounced minimum 
in the summer months and in the winter months. The maxima in /°F, 
occurred’ in April, 1938, and in Sept., 1638. The April maximum was 
higher than that in Sept. The annual curve was similar in form to that 
found at other stations in the southern hemisphere but there appears to 
be no regular variation with latitude. The day-to-day fluctuations in 
f°F, are found to be similar at Christchurch and Wellington on the majority 
of days ; on certain days, however, there is a ‘marked difference in f°F, at 
these two stations. The cause of this difference is at present unknown 
but it is evidently not connected with magnetic activity for such activity 
affects both stations similarly. AUTHORs. 
_ 14904. Report on work in terrestrial magnetism and electricity in 
during 1936-1989. P. P. Lazarev, N. I. Leuscnin, N. N. 
Nrkoisky, N. V. PusHKov AND N. N. TruByatcuinsky. Terr. Mag., 45, 
pp. 11-16, March, 1940. 

* 1495. New magnetometric apparatus for measuring the vertical com- 
ponent of the earth’s field. G. Vattze anp G. TripuLato. N. Cimento, 
16;' pp. 441-446, Nov., 1939.—An apparatus is described for determining 
the vertical component of the earth’s field by compensating it exactly with 
an opposing auxiliary magnetic field. The attainment of exact neutraliza- 
tion is determined by the absence of movement in a ferromagnetic wire 
carrying an alternating current. The method is capable of considerable 
accuracy. [See Abstract 774 (1933).] S. J.G. 

See also Abstracts 1488, 1670 and 
91TB. Wave shapes of successive lightning current peaks. K.B.McEachron, 
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- 1496. Radioactivity of mineral waters of Chiatel-Guyon (Puy de Déme). 
A. LEPAPE AND M. GEsLin. Comptes Rendus, 210, pp. 223-225, Feb. 5, 
1940.—The Rn content of the gases and mineral waters of various springs 
is measured and it is found that the ratio of Rn in the water to that in the 
gases varies from spring to spring and indicates that the equilibrium ratio. 
of the solubility in gas and water is not always reached on emergence. The 
waters near the surface are richer in Rn than those from a greater depth.. 
The Tn content of one of the springs at Chatel-Guyon was many times 
greater than that of one at Vichy, but relative to the MsTh1 content it was 
only half that of the Vichy Spring. Possible reasons for this are given. 

W.E.D. 

1497. High proportions of MsTh1 in mineral waters (Puy de Déme). 
R. Duchon.: Comptes Rendus, 210, pp. 225-228, Feb. 5, 1940.—The 
MsThI content of several springs is measured by passing a current of gas 
through the waters and then into an electroscope. It is found that the 
waters contain no Th or RdTh but only MsThl, that the waters of Chatel- 
Guyon are richer in this than those of other springs in the vicinity, and that 
the water of Martres d’Artiéres contains about seven times as much Ra 
as the water of Chatel-Guyon. 
1498. Neutrons from a Re-Be source. Z. OLLaNo. Cimento, 16, 
pp. 456-458, Nov., 1939.—Experiments on the yield of neutrons from Ra- 
Be and Rn-Be sources show that the apparent inefficiency of the former 
arose from incomplete mixing of the Be and Ra salt. Ge 
1499. Liberation of fast neutrons in the nuclear explosion of U irradiated 

by thermal neutrons. T. Hacrwara. Kyoto Coll. Sci., Mem., 23, 1, 
pp. 19-32, 1940.—Fission neutrons liberated from U under neutron 
irradiation are investigated with respect to the separate effect due to 
therma] neutrons alone. U,O, was either screened from primary thermal 
neutrons or exposed to them by use of a Cd shield interposed between 
the neutron source and U,O,. The comparison between the. photo- 
graphically recorded counts of neutrons measured with and without the 
Cd shield allowed the author to detect and measure the net gain in the 
number of fast neutrons released... By a number of sets of such alternating 
measurements it was possible to ascertain the remarkable net increase of 
secondary fast. neutrons caused by absorbing the thermal neutrons alone. 
In this way, the average number of fast neutrons liberated per fission of U 
induced by thermal neutrons was found to be 2-6. From considerations 
of the order of the amount of energy—about 10 eMV—involved in. the 
fission neutrons, it is probable that the neutron release takes place im- 
mediately after the main division of the compound nucleus instead of 
—— with the explosion. |. AUTHOR, 
1500. f-radioactivity of Re. F. Yamasaki AND K. Sinma... Inst. Phys. 
on Chem. Research, Tokyo, Sci. Papers, No. 950, pp. 10-16, Jan., 1940.. 
—aA study has been made of radioactivities induced in Re by bombardment. 
with neutrons. The active substances were identified with Re isotopes by 
chemical separations, The decay. curve has been analysed into two 
components with half-lives of 16 + 1 and 90+ 2hr. These two periods 
have been found to be associated with Re!®§ and Re!® respectively. 
The energy upper limits deduced from K-U plots obtained with the Wilson 
cloud chamber method were found to be 1-2 eMV for Re!® (e-) and 2-5 
eMV for Re!® (e-). | AUTHORS. 


- 
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1501. f-rays from radioactive isotopes, Ni*, Zn, Zn", 
Ga”, Ga”, Ge”), Ge” and Ge”?. R. Sacane, S. Sic vies AND G. 
Miyamoto. Phys. Math. Soc. Japan, Prot., 21, pp. 728-742, Dec., 1939. 
—The f-ray spectra of Ni®, Zn®, Zn® Zn® (57 m.), Zn®* (13.8 h.), Gass, 


Ga”, Ga™, Ge’l, and Ge”? have been investigated by measuring 


the curvature of the tracks in a cloud chamber situated in a known mag- 
netic field: The upper limit derived from K-U plots are summarized as 


nie | zn | | zne*| Gass | Gav | Gar Gert | Ger 
| 35 m. | 210d. | 57 m. |13-8h.| 66 m. | 20 m.| 14h. | 26h. |81_m.| 8h. 
1-65 | 1-92 | 0-37 | 0-99 | 0-99 | 1-37 | 1-68 | 1-71 | 2-25 | 1-10 | 1-92 
| 


From the consideration of energy balance, the minimum neutron energies 
to produce neutron loss processes for Cu®, Zn® and Ga® are estimated 
roughly to be 12.7, 9.8 and 9:0 eMV respectively, which are in good agree- 
ment with the values reported by one of _ authors except the last case. 
[See Abstract 642 (1939).} car AUTHORS. 
1602. Radioactive Y. Warase, J. AND E, Takepa. Phys. 
Math. Soc. Japan, Proc., 22, pp. 90-105, Jan., 1940. —Long-period 
activity of *5Zn was obtained by deuteron bombardment of brass. Radia- 
tions from it were investigated by cloud chamber and also by counters, 
with the following results: °Zn decays by K-electron capture as well — 
as by positron emission to ®5Cu, the probability of the former being about 
80 times larger than the latter. The maximum energy of positrons was 
0-47 eMV. Intense y-rays whose energies are 1-0, 0-65 and 0-45 eMV 
respéctively, accompany the K-electron capture. Primary electrons of 
continuous spectrum and internal conversion electrons were not found. 
By counter coincidence measurements, positron-~y, K-X-ray~y, and “yy 
coincidences were observed, discussed. 
“AUTHORS. 
1508. Production of RaE and RaF (Po) from Bi. J. M. Cork, J. Hat- 
PERN AND H. TaTEt. Phys. Rev., 87, pp. 371-372, March 1, 1940.—It is 
shown that when Bi is bombarded with 10-eMV deuterons both RaE and 
RaF are formed. The former corresponds to a neutron capture and the 
latter to the capture of a proton. The yield of each product is found as 
a function of the exciting energy. At 10°eMV the yield of RaF is less 
than 0-25 of that of RaE. Since the possibility of a neutron and a proton 
leaving the nucleus should be almost equally probable, this is evidence 
that the deuteron as a whole has a low probability of entering the nucleus 
but rather obeys an Oppenheimer-Phillips process, The cross-sections for 
the formation of RaE and RaF at 4x and 9 x 
1504. Radioactive isotopes of Te. G. 7. J. J. Lavincoop 


J. Kennepy. Phys. Rev., 57, pp-363+370, March 1, 1940.—Three 


pairs of radioactive Te isomers.have been studied with the help of a 
chemical method for separating the isomers. In the case of each pair of 
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transition from an upper to a lower level in the Te nucleus, and that the 
shorter-lived activity is due to B-particle decay from the ower level to 
an iodine isotope. It has been possible to make isotopic assignments for 
these three pairs of isomers andaleo for.a seventh (single) 
The 
Active | Methods of 
Isotope  Half-Lives | Production 
1-3 4. 0-8 days + 85 + 6 min. 
[181 (8 days) Te(d,p) Te(n,y) ; U(m, —) 
Tel? $2 + 2 days + 72 + 3 min. > 
Te(d,p) ; Te(miy) ; 
Te(m,2n); Tely,m); . 
U(n, hr.) > 


—> [127 Te(d,p) ; Te(n,y) 
Te(m,2n) ; I(n,p) ; 
U(n, —) 
Sb¥#7(80 hr.) > Tel? 
Tell 125+ 5 —> Sb(d,2n) ; Sb(p,%) ; Sn(a,m), 
AUTHORS. 


1505. Distribution in energy ot fragments from U fission. M. H. 
KANNER AND H. H. Barscuatt. Phys. Rev., 57, pp. 372-378, March 1, 
1940.—The ionization produced by the fragments from U fission was 
measured. The number-energy curve shows two peaks corresponding to 
65 and 98 eMV. The ionization produced by the two fragments simul- 
taneously was measured by using a thin foil coated with U. The number- 

AurTHors. 

1506. y-Radiation from N bombarded with deuterons. E. R. GAERTINER 
anpD L. A. Phys. Rev., 57, pp. 386-389, March 1, 1940.— 
The energies and the relative intensities of the y-rays emitted from N 
bombarded by deuterons of 700 ekV energy have been measured by the 
positron-electron pairs and. recoil electrons ejected from thin laminae 
placed inside a cloud chamber. The distribution of pairs ejected from 
a Pb lamina 0-026.cm. thick reveals two strong components of quantum 
energy 7-2 +0-4eMV and 5-3 + 0-4 eMV, and a number of weaker 
components which may be attributed to radiation of about 4 and 2 eMV. 
There are also a number of pairs which extended up to lleMV. The 
distribution of recoil electrons from a C lamina 0-12cm. thick indicates 
two strong groups of quantum energy 4:2 and 2:2eMV, No attempt 
was made to extend the recoil measurements to higher energies. The 
7*2 eMV radiation is attributed to the reaction N¥4 + H? — C# + Het, 
_ because radiation: of this energy has been observed in other reactions 
producing C##,, The 5-3-eMV radiation is attributed to an excited state 
of N15 of this energy according to the reaction N#* + H? — N15 +H! in 
good agreement with the value of 5-4 eMV predicted by the range measure- 
ments of Cockcroft and Lewis. An attempt is made to correlate the ener- 
gies and intensities of the y-rays produced by excited states in C'#, N4* and 
O** according to several reactions. » AUTHORS. 

1507. Yield of nuclear reactions with heavy elements. V.F. Wz1sskorF 
Ewine. Phys, Rev., 57, pp. 472-485, March 15, 1940.—The 
cross-sections for different kinds of nuclear reactions are calculated as 
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methods. Their application is restricted to heavy elements (A > 50) and 
to bombarding energies greater than 1 eMV: © The excitation curves of 
several (p,m)-reactions have been measured for elements with A between 
60 and 115 ; it is found that the measured cross-sections and their depend- 
ence on the energy suggests a nuclear radius of R = 1:3:x 107 x. Atcm. 
for these elements. Section I gives a complete discussion of the calculated 
cross-sections. Sections II and III contain the derivations of these ex- 
pressions. Section ‘describes: the new: experimental: materialand. its 
implications for the theory. ‘AUTHORS. 
1508. Excitation’ of the 455-ekV level of Li? by proton bombardment. 
C. M. Hupson, R: G. Hers anp G. J. Pratn. Phys. Rev., 57; pp. 587T- 
592, April I, 1940.—The yield of y-rays from a thin film of Li bombarded 
by protons has been investigated up to 2-08eMV, by recording both 
single and coincidence counts in G-M tubes. Above 0-85eMV proton 
energy most of the radiation is shown to be due to excitation of the 0-455- 
eMV level of Li? without permanent capture of the proton. The yield of 
17-eMV radiation does not drop to zero above 0-440eMV. It falls to 
a low value and remains approximately constant up to 1:-6eMV. The 
absorption coefficient in lead for the soft y-radiation from Li was compared 
to the absorption coefficient of annihilation radiation from N1*. A value 
of 0-459 eMV was obtained for the energy of the soft Li radiation by 
assuming monochromatic radiation of 0-511 eMV from N¥, This close 
agreement with the expected energy indicates that not over 10% as many 
0-28-eMV quanta as 0-51l-eMV quanta are present in the radiation 
from: NM. | \AUTHORS. 
1509. Radioactivity of Cc. AND Jj. E. 
Cambridge Phil. Soc., Proc., 36, pp. 252-254, April, 1940.—-The transition 
20F _, is shown to-occur with the emission of a B-particle of maximum 
energy 5'0 x 10% eV, followed by: a y-quantum of energy 2-2 x 10% eV. 
The transition from the: excitation level of Ne at 2:2 x 10®%eV some- 
times occurs. in ‘two stages ‘with the emissian:of two quanta of smaller 
energy: [See Abstract 119 (1940).] Py AUTHORS. 
‘#1510. Application of method of coincidence counting in f-particle 
spectrograph of novel design. .N. FEATHER. Cambridge Phil. Soc., Proc., 
36, pp. 224-235, April, 1940.—First-order calculations are given concerning 
the possibility of designing a 8-particle spectrograph in which the corre- 
_ lation between the photo-electrons of the stronger ‘‘ natural B-ray lines ” 
and the disintegration particles of the “‘ continuous spectrum ’’ might be 
investigated: It has been shown that, with a coincidence counting 
circuit’ of resolving time 10~* sec., and with a source of suitable strength, 
this investigation should be possible in the case of any natural f-ray 
line the absolute intensity of which is sensibly greater than 0-01. A suc- 
cessful investigation of this kind would provide important data for the 
analysis of a complex continuous spectrum into the “ partial 
corresponding to different modes of transformation (and might furnish 
direct information regarding the internal absorption coefficients appro- 
priate to the stronger y-radiations involved). The construction of a B- 
particle spectrograph embodying the necessary features is described. 
AUTHOR, 
1511. B-Ray spectrum of RaE. G. J. Nezary. Roy. Soc., Proc. A, 
175, pp. 71-87, March 28, 1940.—The B-ray spectrum of RaE has been 
investigated with a magnetic spectrograph of special design with a source 
on aluminium: and a counter window of Zaponiak. 
VOL. XLIII.—a.—1940. | 
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It is considered that the experimental results represent directly the distri- 
bution of particles from about 20 ekV upwards without distortion from 
any cause. The energy curve has a maximum at 150 ekV and an end- — 
- point at 1-17 MeV, with a mean energy of 340 ekV in complete agreement 
with calorimetric determinations. The momentum curve has a maximum 
at Hp = 1800G-cm. in satisfactory agreement. with Flammersfeld, 
Hp = 1750 G-cm. The intermediate part of the K.U. plot is straight, 
the energy difference between experimental and extrapolated end-points 
being 055 m,C*; on the other hand, the introduction of a finite neutrino 
mass does not bring about agreement with theory, The K.U, plot also falls 
below the straight line below 150 ekV, and resembles some of the possible 
distributions for ‘‘ forbidden.”’ transitions, as given by Hoyle. AUTHOR. 
1512. Secondary y-rays from RaE. E. STAHEL aND J. GUILLISSEN. 
J. de Physique et le Radium, 1, pp. 12-17, Jan., 1940.—The internal 
secondary y-rays from RaE have been studied experimentally with a high- 
pressure ionization chamber since RaE does not emit primary nuclear 
y-radiation. The method depends on determining the absorption in Pb 
of the y-rays from various substances surrounding the RaE source. The 
results have been compared with the theory of Knipp and Uhlenbeck. 
The agreement with theory, both in quality and quantity of the radiation, 
is good, provided the calculations are based on the experimental distribu- . 
tion of B-radiation. If Fermi’s theory of B-decay is adopted, theagreement 
with theory is poor. . This latter conclusion is in accord with the results of 
other workers on the B-decay of RaE. 
#1513. Scale-of-three counter. P. OLIN. Phil. Mag. ., 29, pp. 285-288, 
March, 1940.—The instrument serves the purpose of registering rapid 
_ impulses generated in a Geiger-Miiller counter, The Circuit is formed by 
three identical branches, each consisting mainly of a thyratron and a pen-~- 
tode in series. Thecontrol grid of each pentode is biased by a voltage drop | 
_ developed in the preceding branch. This arrangement allows full use to be 
made of the three stable conditions of.a thyratron: ‘“ lighted’’, ‘‘blocked’’, 
and “‘ extinguished, but ready to be lighted’: ‘ These three phases also 
characterize each branch. Thus the possibility that one impulse may 
cause a thyratron to strike twice is excluded, an advantage as compared 
with the hitherto known scale-of-two counters. In addition, capacities in 
parallel to the bias resistors permit the thyratron action to be conveniently 
delayed, so as to prevent any two branches from counting the same im- 
pulse. The particular circuit described in the paper can count ca. 350 
imp. /sec. ‘for X-ray measurements the apparatus proved 
| 
See also Abbstréiéts 1351, 1531, 1632, 1648 and 


801B. Production of accelerating fields for in atomic physics 
7 R, Elsner and R. | P 
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S. AcarwaL. Indian Acad. Sci.; Proc. A, 11, pp. 96-103, -Feb.;. 1940.— 
Isonitroso-diphenylthio-hydantoin has a bright in the 
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state or in solution in organic solvents, but on treatment with alkalies or 
organic bases, intense crimson coloured salts are formed, the transition of 
colour from yellow to crimson being’ sufficiently strong and sharp for the 
compound to act as an excellent indicator. The change of colour of the 
above compound from yellow to crimson has been shown from theoretical 
considerations to be due to a fundamental change in the constitution of the 
molecules from an oximinoketonic to a nitroso-enolic form. The above 
change’is in accordance with the: ee strain theory of colour. [See 
Abstract 2314 (1926).] AUTHORS. 
1615. Estimate of extreme u.v. of air. E. G. SCHNEIDER. 
J.0S.A, 30, pp. 128-132, March, 1940.—Quantitative measurements on 
the absorption coefficient of air have been made for about three hundred and 
fifty points between 380 and 1600 A. Because of difficulties in maintain- 
_ ing aconstant intensity with extreme u.v. light sources, it was necessary to 
use a many-line spark source rather than a continuous spectrum, with the 
result that much of the fine structure of the absorption bands has been lost. 
Photographic measureménts with oiled plates show strong absorption 
between 1600 A and 1300 A, a quite’ transparent region between 1 300A 
and 1000 A, and a very highly absorbing group of bands at the shorter 
wave-lengths. Although these bands below | 1 000 erie are pouty resolved, 
a wealth of fine structure is evident. | AUTHOR. 


ELECTRO-OPTICAL AND EFFECTS. 


1516. Electric double refraction. A: Dz StEFANo. N. Cimento, 16, 
pp. 497-512, Dec., 1939.—The paper is a résumé of the present day know- | 
ledge of the Kerr effect. The theories of the effect are discussed for gases, 
liquids and solids, and the calculated values for the Kerr constant are 
compared with the observed data in tables. — dat L. K. 
1517. Anisotropic absorption by dissolved molecules in electric fields. 
W. Kuun, H. Diurxop anp H. Martin. Zeits. f. phys: Chem. B, 4, 
2, pp. 121-155, 1939.—-The absorption of light by polar molecules orientated 
in an electric field will-vary with their orientation relative to the field, and 
the orientation for maximum absorption may be different for different 
bands. Solutions of such molecules should therefore exhibit “‘ electric 
dichroism ’’, a difference in absorption for vibrations parallel and per- - 
pendicular to the external field. The magnitude of this effect is calculated 
in terms of the dipole moment, the strength of the applied field and the - 
degree of preference of a given wavelength for a given vibration direction. 
It is measured for solutions of p-nitrosodimethylaniline in hexane at 
three wavelengths. At 4369 A the dichroism is total, and the molecules 
only absorb vibrations perpendicular to the dipole axis. At 4047 and 
3655 A, the dichroism is weaker, and preferential absorption of vibrations 
parallel to the resultant moment is found. Since all three wavelengths fall 
inside the same absorption band, this must consist of at least two super- 
posed Systems. An attempt is made to predict the orientation of the mole- 
cules in crystals of p-nitrosodimethylaniline i in _ nest on these results and 
of the observed crystal dichroism. | On ae. A. 

1518. Magneto-optical anomaly of H,O D,O. A. OKAzAKt. Phys. 
Math. Soc. Japan, Proc., 21, pp. 7563-768, Dec., 1939.—Previous calcula- 
tions of values of the magneto-optical anomaly of H,O and D,O at 20° for 
5 893, 5461, and 4359 A, based on their natural dispersions in the visible 
(6 563-4 358 A) {see Abstract 2544 (1937)] have been extended to the u.v. 


at various temperatures. The -y-values, in are 
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‘independent of the wavelength. Those for D,O seem to decrease more or 
less systematically with decreasing wavelength and this is explained by 
the assumption that only the first term and the numerator in the third term 
-of the dispersion formula for D,O differ from those for HzO. . The y-values 
for both H,O and D,O are almost independent of temperature up to 60°. 
At higher temaperatares (76° and 92°) the value for H,O is greater than 
normal, 


W.R. A. 
1519. Optical and magnetic properties of a magnetite suspension. 
C. W. Heaps. Phys. Rev., 57, PP. 528-531, March 15, 1940.—A suspension 
of magnetite powder in oil acts in a limited way as a light shutter. When a 
magnetic field is parallel to the light direction more light is transmitted 
than when the light is transverse. Microscopic examination shows that 
the particles form elongated groups. Each particle is probably a single 
magnetic domain, magnetized to saturation, and hence it attracts neigh- 
bouring particles. The theory of the phenomenon, assuming the groups to 
be uniform and cylindrical, gives an equation for the amount of transmitted 
light in terms of magnetic field strength. This equation is subjected to 
experimental test and is not well verified. The magnetization curve of a 
dense suspension is determined experimentally and found to fit the 
Langevin curve fairly well. The group of particles, constituting the mag- 
netic element, has an intensity of magnetization considerably less than the 
saturation value, although the individual particles. are Probably single, 
See also Abstract 1577. 


1520. Tables of Planck’s radiation and photon functions. A. N. 
Lowan AnD G. J.0.S.A., 30, pp. 70-81, Feb., 1940.-—Tables of 
Ra = 6,A75/(e%2/aT — 1) and of Ny = 2Qacd~*/(e%/AT — 1) im the form of 
values of (i)Ro.a/Ro-,; (ii) Ra/Ramxp (iii) and (iv) Na/Namax; 
for values of AT from 0-050 to 2-00. Tables of Ry, and Ro_a, Nz and No_, 
for A from 0-5 to 20% when T = 1000°K. Tables of Ny for A from 
to 10u for values of T from 1 000° to 3.500° and. 6.000° K. An inter- 
polation table is also included. The paper includes a Bibliography of 
tables relevant tothesubject. j.W.T.W. 
- #1521. Evaluation of radiation intensities by a simplified spectrographic 
method. A. J. Mappock. Journ. Sci. Instruments, 17, pp. 89-92, April, 
1940.——A method of comparing intensities of sources of radiant energy is 
described which is useful where rapid comparison at all wavelengths 
is required with relatively little apparatus, the method giving results 
usually within 10% of the true values and for the strongest lines better than 
5%. It is further shown how the method may be extended to obtain the 
relative intensity distribution throughout the spectrum of a single source 
with the same degree of accuracy. The method employed is a photographic 
one and eng utilizes a quartz spectrograph. 7 AUTHOR. 
1522. Secondary radiation of cosmic rays. G. Coccont. AND. V..TONGI- 
ORGI. N. Cimento, 16, pp. 447-455, Nov., 1939.—-Using 3 counters 
arranged one above the other, examination is made of the angular aperture 
_of cosmic-ray showers. The very soft and moderately soft components were 
scattered and absorbed according to accepted theoretical ideas. The hard 
component, however, contrary to Bhabha’s theory, sepa to produce 
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Scientifica, 11, pp. 58-66; Jan.—Feb., 1940.Absorption measurements of 
cosmic rays in Pb reveal a pronounced deficiency at the low-energy side of 
the meson spectrum for rays incident at large angles. This effect furnishes 
a new proof for the instability of the meson which is independent of any 
assumptions on the relative stopping power of different substances, or 
substances in different states of condensation. Assumingr = 2 x 10-*sec., 
the agreement between theory and experiment is satisfactory. The 
effect exists for rays of vertical incidence as well, although masked by 
the absorption of the soft component. This could account for the failure 
of Montgomery and co-workers to find decay-electrons from a 2-cm. 
Pb-plate under 12 cm. Pb [see Abstract 4301 (1939)), L.E.F. 
_. 1524. 12-hr. period of mesotron intensity and altitude at which meso- 
trons are created. A. Exumert. Naturwiss., 28, pp. 28-29, Jan. 12, 1940. 
—It is suggested that the variation of the mesotron intensity with a 12-hr. 
period is due partly to the pulsation of the atmosphere and partly to a 
variation of the horizontal component of the earth’s magnetic field. The 
former is effective only because the mesotron is unstable. From a con- 
sideration of the phases of the pulsation and mesotron intensity it is 
pointed out that the mesotrons must be created at an altitude greater than 
30 km., and, in fact, that from certain calculations 85% of the mesotrons 
have decayed before they get within 40 km. of the earth’s surface. This 
has the effect of reducing the latitude effect for mesotrons and intensifying © 
it for electrons, into which, it is assumed, the mesotrons decay. W. E. D. 
_ 1525. Variation of hard component of cosmic rays with height and 
disintegration of mesotrons, 3B. Rossi, N. Hitperry anp J. B. Hoac. 
Phys. Rev., 57, pp. 461-469, March 15, 1940.—The vertical intensity of the 

hard component of cosmic rays was measured at different altitudes with a 
threefold coincidence counter tube arrangement. Measurements were 
_ taken with and without a graphite layer above the counters in order. to 
compare the absorption of the hard component in air and in carbon. 
The counting rate observed under a given mass of air-plus-carbon was 
found to be considerably larger than the rate observed under the same 
mass of air alone. The authors interpret the difference as due to the 
spontaneous decay of the mesotrons which form the hard component of 
cosmic rays. AUTHORS. 


1626. Electrons arising from disintegration of cosmic-ray mesotrons. 

B, Rossi. Phys. Rev., 87, pp. 469-471, March 15, 1940.—A simple theo- 
retical expression is deduced for the ionization produced’ bythe electrons 
arising from the disintegration of cosmic-ray mesotrons,  ... AUTHOR. 
1527. Radiation producing cosmic-ray showers. V. H. REGENER. 
| Ricerca Scientifica, 11, pp. 66-70, Jan.—Feb., 1940.—The proportion of 
showers produced in Pb-plates of varying thickness (up to 8 cm.) by ionizing 
and by non-ionizing primaries is investigated by means of a coincidence- 
anticoincidence. set which automatically excludes showers originating 
outside the Pb. -At 1+5cm. Pb approximately 34% of the showers are 
due to non-ionizing :primaries; at 8.cm. Pb this proportion has fallen to 
~~ 20%, but it remains constant within the experimental error at ~ 35% 
_ if the contribution of the penetrating meson-showers—estimated by means 
of a theoretical formula due to Ehmert {see Abstract 3639. (1939)]—is 
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fluctuation problem. A. Norpsreckx, W. E: Lams, Jr. G. E. 


BECK. Physica, 7, pp. 344-360, April, 1940. In English—The main 


problems regarding the shower formation by fast electrons are reviewed 
on the basis of a simplified model first proposed by Furry [see Abstract 
5089 (1937)}. A general method is developed for calculating the fluctuation 
in the number of particles aftera thickness x of matter. It is shown that 
N*(x) can always be found when the average energy distribution F(E, +) is 
known. Using the approximate “ cut-off ” method the numerical values 
of N? — (N)? have been computed for the Furry model. The approach 
to the normal value of the fluctuation (corresponding to the Poisson distri- 


bution) is much slower than has been expected. - AUTHORS. 


1529. Photon component of cosmic radiation and its absorption co- 


efficient. L. JANossy AnD B. Rosst. Roy. Soc., Proc. A, 175, Pp. 88-100, 


March “28, 1940.—Photons unlike ionizing particles cannot be observed 


_ directly with counters. Owing to this difficulty very few investigations 


dealing with the photon component of cosmic radiation have been carried 
out. In the present paper a simple method is described which is suitable 
for the observations of cosmic-ray photons. The transition effect of 
photon-initiated showers in lead has been measured. The result is in agree- 
ment with the prediction of the cascade theory of Bhabha and Heitler as 
extended by Arley. The absorption coefficients of cosmic-ray photons 


have been measured in Pb, Fe and Al, and they agree with the theoretical © 


values as given by Bethe and Heitler. The lower limit for the total 
flux of cosmic-ray photons above 10’ eV has been found to be 10% of 
the ionizing component of the cosmic-ray beam. — | AUTHORS. 


1530. Positive excess and electron component in the cosmic-ray spec- _ 


trum. D. J. Hucues. Phys. Rev., 57, pp. 592-597, April 1, 1940.— 
The sea-level cosmic-ray energy spectrum has been determined, using a 
30-cm. counter-controlled cloud chamber in a 12400-ocersted magnetic 
field. The spectrum of mesotrons alone is obtained by inserting a 10-cm. 


lead filter in the counter train, the total spectrum is obtained with no 


filtering, and the spectrum of the soft (electron) component is then the 
difference between these two spectra. An excess of positive particles 
exists both with and without the lead, the ratio of positives to negatives 
being 1-21 + 0-08 (standard error) in the former, and 1-18 + 0-08 in the 
latter case. Comparison of the spectra with and without lead shows the 


of an absorbable component (electrons) in the energy region 
- 2 to 8 x 18%eV but no absorbable particles of higher energy. The 


spectra have been corrected for the distortion at low energies caused by the 
magnetic field. The corrected mesotron spectrum possesses a maximum 


and a rapid decrease below the maximum while the total spectrum shows . 


no maximum but a continuous increase in number with decreasing 
AUTHOR. 


* 1631. Report on the work of the Bartol Research Foundation, 1988- 
1939. W.F.G. Swann. Frank Insi., ]., 229, pp. 281-335, March, 1940. 


#1582. Magnet and cloud chamber for cosmic-ray studies. H. Jonrs 


AND D. HuGHEs. Rev. Sci. Instruments, 11, pp..79-83, March, 1940.— 
Details are given of the construction of an electromagnet, cloud chamber 
and accessory apparatus for use in cosmic-ray studies. The magnet has 
9100 kg. of steel, 1000 kg. of copper, and has pole faces 30-5 cm. dia., 


normally used at an air-gap of 19-2 cm. ee 


VOL, XLII -—A.— 1940. 


194( 


5 
“4 
3 1 Th f cosmic- showers Part I model and 
Py 
rig 
af 
4 
ait 
Bits 
4 et is oil-cooled and is : 
| 


RADIATION. | 395 


usually operated at from 35 to 125 kW, 
motor-generator with variable field. Under these conditions the field 


increases from about 12400 oersteds at the lower power to 16000 oersteds 
at the higher power. The cloud chamber is of the diaphragm type, 30 cm. 
dia. by 4-2cm. deep, and is filled with argon and ethyl alcohol vapour to 
88 cm. Hg pressure. The photographs are taken with the help of a 45° — 
mirror placed against the front glass of the chamber, For illumination 
a Sperry carbon arc or a-capillary Hg arc is used, the latter proving on the — 
whole more satisfactory. . With the lower magnetizing currents the tem- 
perature of the magnet and chamber can be maintained so close to that of 
the outside air that convection currents are small, and the tracks show little 
distortion. Errors in measuring the energy of cosmic-ray tracks are caused 
chiefly by distortions of the tracks. The probable error is 6% for a track 
of 10° eV, 1:6 10 eV. 

See also Abstracts 1453, 1475, 1626. = 


FLUORESCENCE AND PHOSPHORESCENCE. 1 LUMINESCENCE AND AFTER- 


- 1583. Fluorescence of heavy metal complexes in aqueous solutions. 
PrIncsHEIM AND!H. VocEts, Physica, 7, pp. 225-240, 1940. In 
German.—Under. short-wave u.v. excitation Tl salts show in aqueous 
solution a violet fluorescence, attributed to the Tl* ion. In the presence of 
excess Cl- or Br- ions the fluorescence becomes an intense blue or green- 
blue and is then. attributable. to the Tl halogen complexions. . This is 
accompanied by a much weaker u.v. band. The halogen complexes with 
Pb and Sn show a bright green fluorescence. The nature of the emitter 
is discussed and for the case of the Tl complex measurements are given of 
the brightness and relative efficiency against Tl and Cl concentrations. 
The fluorescence-of the Sn pomplex is rapidly quenched by the action of 
the exciting light. 

1534, Luminescent materials. Part I. Theory of ZnS crystal phosphors. 
Y. Chem. Soc., Japan, Bull., 14, pp. 539-546,, Dec., 1939.— 
It is considered that an electron moving in the field-of the crystal can have 
energies determined by the electronic energy of an, isolated. atom or ion 
together with the potential energy due to the neighbouring atoms or ions, 
and.a term given by an exchange integral representing the broadening of 
levels..due to molecular and lattice vibrations...The levels in ZnS-Cu 
given, by the first two terms are worked out and shown in a diagram, 
assuming thatthe energy of electron affinity in an ion in acrystal isapproxi- 
mately equal to that in a free ion and that the potential energy due to 
neighbouring ions is the Madelung potential (i.e. neglecting the polariza- 
tion effect in. both terms). From a comparison of the excitation bands 
observed by Tomaschek and fluorescence observed by the author, 
season and fluorescence are associated with the Cut ion .E, 

See also Abstract 


T40B.. _ New type of luminescent screen for. cathode-ray specially for 
ia television.. A. de Quervain. 


INTERFERENCE, DIFFRACTION ‘AND 


1585. Critical opalescence of binary and ternary liquid 
Mowp Mostar AND J. QUIQUEREZ. Comptes Rendus, 210, pp. 246- 
248, Feb. 12; 1940.—Binary or ternary liquid mintares 
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when still in the zone of homogeneity but close to the mutual solubility 
curve, and. more particularly when close to the critical solution tem- 
perature (c.s.t.) the phenomenon of critical opalescence: the mixtures, 
transparent to transmitted light, show a greenish or bluish opalescence by 
reflected light. The scattered light is polarized as for colloidal solutions. 
Experimental investigation by the authors shows that the occurrence of 
the phenomenon depends on the difference Amn in the refractive indices 
of the constitutent liquids. If An < 0-03, opalescence is absent (e.g. 
H,O — C,H,OH —m-pentane, An = 0-0304). As Am gradually in- 
creases from ca. 0-04 the opalescence begins to appear, first of all in: the 
neighbourhood of the c.s.t., growing in intensity and occurring over a 
continually widening zone within the mutual solubility area. The effect 
is not due to any specific constitutent or chemical grouping. It is sug- 
gested that the phenomenon is physical in origin, the mixtures being best 
regarded as colloidal emulsions 2 in en the dispersed particles are indefi- 
nitely small. S.J. G. 
also Abstracts 1490, 1623. 

PHOTOCHEMISTRY (INCLUDING PHOTOGRAPHY). 


- 1586. Quantum yield in hydrolysis of monochloro-acetic acid. L. 
- KtcuiLerR anp H. Picx. Zeits. f. phys. Chem. B, 4, 2, pp. 116-120, 
1939.—The quantum yield during the u.v. hydrolysis of monochloro-acetic 
acid has been re-detérmined as an actinometer reaction, and for X = 254 © 
my, the value ¢@ = 0-62 + 0-04 has been found compared with the 
Rudberg value ¢ = 1-0. The measurements were carried out by Rud- 
berg’s method and experimental details are included in the paper. It 
was found ‘that: (1) the Cl-ion formed could be readily determined by 
potentiometric titration’; (2) the quantum yield was independent of the 
concentration and spatial energy density of the radiation ; (3) the thermal 
hydrolysis at great intensities could be completely ignored below 60°C. 
and was easy to account for at small intensities ; (4) photochemical activity 
occurred with light of wavelengths smaller than 270 my: The quantum 
yields of other photochemical reactions which depend on the data for 
monochloro-acetic acid are corrected for the new valueof¢. © H.H. Ho. 
1537. Photo-polymerization of anthracene in benzene 
Baatwacaw: L. Kapur anp G. Kaur. Indian Acad. Sci., Proc., 
Sect. A, 10; pp. 468-476, Dec., 1939.—When cyclopentadiene | is poly : 
merizéd to dicyclo-pentadiene, the susceptibility drops, and a similar 
phenomenon occurs ‘in ‘thiophosgene. This ‘polymerization involves a 
change from carbon double bonds to single bonds, and should consequently 
give rise to an increase ‘in susceptibility. If, however, a bridged ring 
were formed, the decrease could be explained. anthracene photo- 
polymerized to dianthracene, a bridged four-membrane ring is formed. 
The susceptibility of dianthracene is therefore studied to throw light on 
the other compounds. Anthracene was polymerized by light, in air, and 
various oxidation products were formed as well as dianthracene, thus 
complicating the results. The process was repeated in the absence of air. 
A large fall in the diamagnetism was observed on polymerizing anthracene. 
It is explained. by assuming that the polymerization is accompanied by 
a decrease in the radius of the molecule formed. _ te. 
- 1588,-Quenching of mercury resonance radiation by ethylene. E. W. R. 
Canad. Jx-of Research, B, 18, pp. 44-46, Feb., 1940.—An 
investigation has been made of the quenching of ~~ resonance radiation 
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was found. [See Abstract 4603 (1935).} 


“1500. Cadmiean ‘reacting ‘ot Wr R. 


Potvin.’ Canad; ].of Research, B, 18, pp. 47-64, Feb., 


1940.—An investigation has been made of ‘the Cd-photosensitized reactions 


of C,H, and (C,H, + H,) mixtures. With C,H, alone the quantum yield 


of the reaction is very low; viz. about 0:01. ‘With C,H, + H, mixtures 
the quantum yield is about 0-5 to 0:7 depending upon the conditions. 
The products of the reaction are methane, ethane, propane, butane, 
propylene, and higher hydrocarbons. The mechanism of the reaction is 
discussed and compared with that of the Hg-photosensitized reaction. 
It is concluded that the main steps of the reaction in the presence of 'H, are 
H+ C,H,+C,H,; H+ C,H, + C,H; H + C,H, + 2CH,, together 
Ch [See Abstract 244 (1939).] UTHORS. 
7-dehydrocholesterol. J. W. M. Bunker; R.S. Harris anp L. M. MosHer. 
Am. Chem. Soc.; J., @2, pp. 508-511, March, 1940.—The photochemical 
activation of crystalline 7-dehydrocholesterol in ether by monochromatic 
u.v. fays of 2483, 2537, 2652, 2804. and 3025 A is substantially uni- 
form per quantum of energy applied: On a quantum basis, the activation 
by 2967 A is significantly greater than for any other wavelength examined, 
with the possible exception of 2894 A. The activation by 2894 A appears 
to be intermediate between that: of 2967A and the other wavelengths 
tested. No demonstrable antirachitic properties were produced by irradia- 
tion of 7-dehydrocholesterol in ether by u.v. rays of 3180 A. The'superior 
effectiveness of 2967A in antirachitic activation of 7-dehydrocholesterol 
parallels the significant superiority of this wavelength in inducing healing 
upon direct irradiation of depilated rachitic rats, which supports the 
AUTHORS. 
1541, Reaction of atomic hydrogen’ with hydrazine. E: A. B. Brrse. 
W. MELVILLE. Roy. Soc., Proc. A, 175, pp. 164-186, April 10, 1940. 
—The efficiency of the reaction of atomic Hwith N,H, has been measured | 
in the temperature range '20-200°C. by comparison with that of the H 
atom-sensitized conversion of para-H,. A static system is employed, the 
H atoms being produced by excited Hg atoms. The energy of activation 
is nearly the same'as that of the para-H, conversion, namely ca.7 kg.cal., 
and the steric factor is ca. 10-?.. From these results it is shown that 
hydrazine is not responsible for the low stationary H-atom concentration 


_in the photolysis’ of NH, as‘hhas hitherto been supposed. Although the H 


atoms react very efficiently with N,H, the quantum efficiency of this reaction 
is only 0-4 instead of the expected value of 2. An explanation of this 
result is suggested. It is alsoshown that photodecomposing N,H, converts 
para-H,. This is taken to mean that the primary decomposition is repre- 
sented by N,H, + Ay = N,H, +H. The quantum efficiency of the Hg- 
sensitized decomposition of N,H, has been found to be 0-37. An‘explana- 
tion of this unexpectedly low value is given. A new simplified method 
of analysing Ng is ‘described. [See 
“AUTHORS. 

1542. Photolysis of ammonia. A. B, Brest awn Metvnte. 
Roy. Soe., Proc..A,176, pp. 187~207, April 10, 1940.—The anomalously low 
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is due either to the fact that the primary photochemical efficiency is not 
unity.or that the H atoms are removed at an abnormally fast rate. It is 
shown by utilizing the para-H, conversion that photodecomposing NH, 
has no effect on the stationary H-atom concentration of the conversion, 
and therefore the low concentration of the NH, photolysis must be due to 
inefficiency of the primary process. The primary efficiency is determined 
by.a careful comparison of the Hg-sensitized and the NH,-sensitized con- 
version of para-H,. A method is developed for measuring accurately the 
rate of production of H atoms, which method is essential to the foregoing 
determination. This primary efficiency is found to be 0-58. A method 
is also developed for measuring the lifetime of amine radicals. Similar — 
experiments with ND, are also described. The primary efficiency is 0-28. 
A revised and simplified scheme for the NH, photolysis is given as a result 
of these new experiments. [See preceding Abstract.] AUTHORS. 

1543, Lack of definition of negative due to regular motion of object. 
M. NAGEL, . Zetts. f. wiss. Phot., 38, pp. 181-209, Sept.=Oct., 1939.—Dis- 
cusses the lack of definition (l.d.) in photographs of rapidly moving objects, 
e.g. as in aerial photography, and points out that the errors consequent 
thereon are due not only to physiological errors in judging the sharpness, 
but also. to objective causes. The present report deals with the latter. 
The l.d. depends not only on the distance traversed by the photographic 
image during exposure, but also on the sensitivity of the emulsion, the 
distribution of light in the object photographed and its surroundings, the 
variation of brightness in the intervening time-spaceand also on the geometri- 
cal dimensions of the object. The 1.d. is calculated as a function of known 
magnitudes and rules are deduced which can be used to attain either 
(i).the sharpest possible pictures or (ii) an accurate estimation of: the 
distance moved by the image during exposure. The rules have been tested 
experimentally and found satisfactory. ris 

1544. Increase in sensitivity in reversal development. H. Staupz. 
Zeite. f..wiss. Phot., 38, pp. 209-212, Sept—Oct., 1939.—The increase in 
sensitivity in reversal development is not due to the solvent action of the 
fixing bath on the separated*Ag; it is explained rather by the action of 
the AgBr solvent in removing outer layers of AgBr thus laying bare the 
nuclei in the interior. The probability that for very small illuminations a 
development centre will be formed in the interior is much greater than that 
it will be formed on the surface, corresponding to the ratio of AgBr nuclei 
in the interior to those on the surface. Now for normal development, nuclei 
in the interior of a grain are not immediately accessible (i.e., are not 
developed), and, although for longer immersion development occurs, these 
later developed grains do not contribute to the image, being “‘drowned”’ 
at these places in haze, For a developer containing AgBr solvent the 
outer layers are dissolved and the nuclei in the interior laid bare; the 
grains can then undergo immediate development. — S$. FG. 

1545. Sensitometric study of developers and emulsions of astrophysical 
interest, D. R, Barser. Roy. Astron. Soc., M.N., 100, pp. 180-188, 
Jan., 1940.—An investigation is described in which the influence of 3 
different developers upon 9 dissimilar emulsions is examined from an 
astrophysical standpoint... Values of background (chemical) fog, contrast 
factor,.and effective sensitivity, at different density levels, have been 
derived .from microphotometer measures of plates exposed in a tube 
sensitometer. . The influence of the developing agent upon the quantities 
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diagrams is reproduced to illustrate graphically the change in the effective 
response of the emulsion at different densities, expressed as a magnitude 
gain, or loss, referred to standard development. Comparisons are made 
of the graininess of the developed image for each of the emulsion-developer 
combinations. These have been derived from microphotometer tracings at 
a constant density level of 0-5. ‘Tt is concluded that the standard metol- 
hydroquinone developer is the most, suitable for use in astronomical photo- 
graphy. It is capable of yielding negatives of excellent quality when used 
in combination with a wide range of emulsion types. ~ AUTHOR. 
* 1546. Intensity-scale monochromatic. sensitometer. C. H.. Evans. 
Kodak Research Lab., Comm. No.°750. J.0.S.A., 30, pp. 118-127, 
March, 1940.—A working model of a monochromatic sensitometet covering 
the wavelength region from 3500 to 11000A has been built. Mono- 
chromatic radiation used for exposure is obtained from a double mono- 
chromator employing transmission replica gratings as the dispersing ele~- 
ments. The intensity of this radiation is measured with a thermopile. 
Intensity-scale exposures upon the photographic material result from the 
use of a specially designed intermittent intensity-scale sector wheel. The 
same time of exposure is employed at all wavelengths, and: therefore the 
spectral sensitivity curve derived from the intensity-scale characteristic 
curves is independent of ‘any cients comm’ sp failure which the emulsion. 
may exhibit. AUTHOR, 
#1547. Device for plotting characteristic curves. ‘BARBER, Journ. 
Sct. Instruments, 17, pp. 95-971, April, 1940.—A mechanical device for 
plotting characteristic (H and D) curves of photographic emulsions is 
described. Details of construction are given, and readings from the 
instrument are compared with those obtained from an orthodox plot on 
graph paper.’ Considerable saving of time, and of material, may be 
effected by its use in instances where values of co-ordinates are to be entered 
from curves of similar character drawn through a series of experimental 
points, for which one’ set of co-ordinates has fixed values. AUTHOR. 
1548. Latent photographic image: Additivity of part-exposures and 
microscrystalline state of silver halide grains. J. C. M. BRENTANO’ AND. 
S. Baxter. Faraday Soc., Trans., 36, pp. 681-597, April, 1940.—Experi- 
ments on the formation of the latent photographic image, in particular the 
threshold and a regression or deficiency observed in the addition of part- 
exposures, are described. The dependence of this regression depends on 
density, on the length and number of interruptions, and the manner in 
which it is affected by cooling and by flooding with infra-red are examined. 
Subsidiary experiments comprise a statistical discussion of the threshold, 
an X-ray examination of the micro-crystalline state of the grains of photo-. 
graphic emulsions and experiments on the superposition of radiations with. 
different wavelengths. The results are discussed with regard to possible. 
interpretations derived from a wave-mechanical model. §- AUTHORS.) 
*1549. Treatment of camera lenses with low-reflecting films. C. H. 
CARTWRIGHT. J.0.S.A., 30, pp. 110-114, March, 1940.—An f: 2 photo- | 
graphic lens having five separated elements was treated with evaporated 
fluorite to decrease the reflection from all ten air-glass surfaces. Photo- 
graphs were taken with the lens under carefully controlled conditions before | 
and after it-was treated: The effective speed of the lens was found to be 
almost doubled ‘by the treatment. A slight increase in contrast resulted 
in photographs taken under normal lighting conditions and @ large increase 
im contrast resulted in those taken under adverse lighting es — 
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increase in detail was observed, because of the absence of flare, and the 

ghost images obeervet under: adverse conditions were 

eliminated. 
Seo also Abstract 1678. 


PHOTOMETRY. 
' See Abstract 1468 and 
Carson. 


836B. The luximeter. W. L. 

G. Timoshenko and W. Glasson. 

1550, irate action, T.S. Patrerson anp C. BUCHANAN. 
Chem. Soc., J]., pp. 290-293, March, 1940.—Previous work [see Abstract 
4020 (1937)] has been repeated and extended, from which it appears 
(1) that data formerly obtained with nitrobenzene as a solvent for isobutyl 
d- and l-tartrates were faulty ; (2) that benzyl benzoate is more suitable as 
a solvent for this purpose than is nitrobenzene; (3) that the M.S.V. of 
isobutyl d-tartrate is definitely, although only slightly, greater than that of 
tsobutyl /-tartrate in /-menthyl acetate, whereas they are equal within the 
limit of experimental error in benzyl benzoate ; (4) the M.S.V. of ethyl 
diacetyl-d-tartrate is definitely /ess than that of ethyl diacetyl-/-tartrate in. 
menthyl acetate, whereas they are equal within the limit of experimental 
error in benzyl benzoate. It is therefore claimed that asymmetry of solvent 
action has now been established. The fact that the volume-difference for 
the first pair of enantiomorphs is in the opposite sense from the volume- 
for weed second pair helps considerably to this conclusion. 


AUTHORS. 

1561. Solvent effects with optically active saturated hydrocarbons. 

A. W. H. PrypvE anp H. G. Rute. Chem. Soc., J., pp. 345-347, March, 
1940.—The theoretical relationship assumed to exist between the optical 
activity of a compound and the refractive index of its solution is further 


 tested:in the cases of the saturated hydrocarbons }-dimenthyl, I-dibornyl, 


and d- and J-isocamphanes, when dissolved in non-polar diluents. In no 
case was the magnitude of the rotation found to be simply related to the 
refractive properties. The approximate relationship previously reported 
for d-pinane in non-polar sckoemts has been confirmed: [See Abstract 1179 
(1937) AUTHORS. 
* 1552. New ‘arrangement. Accad, Sei. 
Torino, Atti, 26, Disp. 1a, pp. 172-1716, Nov.—Dec., 1939. N. Cimento, 17, 
pp. 1-4, Jan., 1940.—A penumbral analyser is described, which is of low 
cost and high accuracy. It can be used with any light source, provided 
this is monochromatic. With a source which:is practically point-form, the 
apparatus is capable of an accuracy as great as that of the classical appara- 
See also 1555." 


P, Moon. J. Math. Phys., 19, 
pp. 1-33, Jan., 1940,—The table gives the reflection factor, computed by 
Fresnel’s formula for a plane dielectric interface, for the following values 
of the variables ; angle of incidence, 0 to w/2 by steps of 0-02 radian ; 
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electric vector in or perpendicular to the plane of incidence. ‘The values” 
are given to 8 significant figures. : W. S.S. 
* 1554, Production of non-spherical optical surfaces. A. CoupER. 
Comptes Rendus, 210, pp. 327-329, Feb. 26, 1940.—The author discusses 
the figuring of non-spherical surfaces for Schmidt plates used for correcting 
by refraction the spherical aberration of an astronomical mirror. The sur- 
face is obtained by spherically grinding the glass plate whilst it is subject — 
to a constraint whose subsequent removal allows the plate to take up the 
required form. The constraint is applied by partially evacuating a cylin- 
drical vessel to which the plate forms a lid. Expressions are obtained 
which give the radius of the grinding tool and the pressure difference in 
terms of the dimensions and optical and mechanical properties of the glass. 
Limiting thicknesses are given for the plate corresponding respectively to 
the maximum pressure available and to the requirements of safety during: 
grinding. A. Hu. 
15565. Optical anisotropy of molecular crystals. I. Nirra. Inst. Phys. 
and Chem. Research, Tokyo, Sci. Papers, No. 957, pp. 114-130, Feb., 1940. 
—For a case of the body-centred tetragonal lattice, it is shown that the 
double refraction D of a molecular crystal can be resolved into two terms 
Dy and D,, the former depending on the optical anisotropy of the mole- 
cule (molecular double refraction) and the latter on the parameters of the 
crystal structure (structural double refraction). As illustrations, the 
principal polarizabilities for the molecules of pentaerythritol, pentaery- 
thritol tetranitrate and pentaerythritol tetraacetate were calculated from 
the optical and the X-ray data of these crystals. The values. obtained 
stand in conformity with their molecular structure. For pentaerythritol 
crystal the temperature coefficient of the double refraction was also calcu- 
lated. This agrees well with the observed value. Finally, the validity of 
the Lorentz-Lorenz relation applied to birefringent crystals and the 
implication of the molecular refraction for a liquid are briefly discussed. 
AUTHOR. 

1556. Glasses, organic and inorganic. H. Moore. Soc. Glass Technol., 
J. 28, pp. 347-371, Dec., 1939.—This review of the present position of 
glass technology commences with a history of the subject, following which 
the nature and structure of glasses is dealt with in detail. First comes 
a brief survey of the structure of inorganic glasses, which, however, is 
limited to single- and two-component glasses, and it is shown that their 
structures are based on a type of non-repeating network rather than on a 
crystallite texture. Recent X-ray studies by Warren [see Abstract 5183 
(1937)] have-indicated that liquids have a non-periodic structure similar to 
that ascribed to glass but characterized by continuous change, which sup- 
ports the view that glass can be regarded most satisfactorily as a liquid. 
Thermoplastic organic glasses are next considered and their thread-like 
molecular nature emphasized, following which the insoluble polymeric 
glasses are shown to possess structures which may vary from chains linked 
together by occasional bridges to a highly complex network in which the 
number of linkages between the chains is very large. Organic glasses:from 
thermo-hardened resins are shown to be characterized by their 3-dimensional 
irregular network structure, and the 3 main types to be considered as glass 
substitutes are described, viz., phenol-formaldehyde, urea-formaldehyde, 
and the alkyl resins. The final section is devoted to the physical properties 
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#1557. Microscope objectives with internal reflector. C. Sprerer. 
Arch. des Sciences, 22, pp. 5-31, Jan.—Feb., 1940.—A method of obtaining 
oblique illumination in an immersion objective by means of a metallic 
reflecting area situated excentrically on the upper surface of the frontal lens 
is described. The arrangement preserves the dark ground necessary for 
sharp contrast, and also the resolution. A number of examples of its use 
in interesting biological and chemical problems are reproduced. CC. B.A. 

See also Abstracts 1429, 1549, 1551, 1602, 1617, 1675. | 


1558. Doppler effect in resonance lines. L. G. HeNyEy. Nat. Acad. 
Sci., Proc., 26, pp. 50-54, Jan., 1940.—The Doppler broadening of a 
resonance line in absorption depends both on the variation of absorption | 
coefficient with position in the line and on the distribution of scattered light 
over the line. Since the Doppler effect is not in general the same along 
the direction of the scattered ray as it is along the primary ray, an inde- 
pendent derivation of the distribution of the scattered light is necessary 
and is carried out in this paper. It is shown that the scattered light has a 
maximum at a frequency which, as the angle of scattering increases from 
0 to a, moves progressively from the primary frequency to a frequency 
equally displaced on the other side of the core of the line. If the primary 
frequency is well outside the core of the line, however, the situation is 
different. W.S.S. 

1559. Infra-red absorption spectrum of methylamine. R. G. Owens 
AND E, F. Barker. J. Chem. Phys., 8, pp. 229-232, March, 1940.—The 
parallel type methylamine band at 10u has been resolved. Its centre is 
at 1045-27 cm—!., and the very regular structure of its P and R branches 
indicates a close approximation to axial symmetry. The mean of the 
two largest moments of inertia is 37-43 x 10-“ gm-cm*?. Assuming angles 
and distances for. NH, as in ammonia, and for CH, as in methane, the 
C-N distance is computed to be 1:48 x 1078 cm. Certain enhanced lines 
suggest a superposed perpendicular band. The 13y band is partially 
resolved, and assigned to a motion corresponding to v, in NH3. The 
bands arising from vibrations characteristic of the amino and methyl 
groups have been examined but could not be resolved. - AUTHORS. 

1560. Vibration spectra and molecular structure. Part IX. Vapours of 
fatty acid series. R. C. Herman. jJ. Chem. Phys., 8, pp. 252-258, 
March, 1940.—The monomer spectra of the vapours of C,H,COOH, 
C,H,COOD and C,H,COOH have been obtained in the near infra-red 
with a rock-salt spectrometer. The association of each of the following 
molecules : HCOOH, HCOOD and C,H,COOD has been studied in the 
vapour phase by measuring the variation with temperature and pressure 
of the intensity of some association band. The bond strengths obtained 
for these fatty acids are 6-2, 6-4 and 6-9 kg.cal./mol. per bond, respectively. 
The fact that the bond strengths for light and heavy formic acids agree 
within the experimental error although the determinations were carried 
out with different bands-is further evidence that the spectroscopic method 
is satisfactory. The lower value obtained for the bond strength in formic 
acid by this method compared to the vapour density value is discussed. 
In addition, it is suggested from the experimental data available at the 
present’ time; that it-does not: seem possible to claim the existence of a 
simple’ linear relationship Aviv. Some 
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results concerning v(CH) absorption in the first 5 members of the fatty 


acid series are given. [For Part VIII see Abstract 4044 (1939).] AuTHor. 


1561. Mass ratio of Li isotopes from red bands of Li,. A. McKetrar 
AND F. A. JENKINS. Dominion Astrophys. Obs., Victoria, Publ.,.7, 9, 
pp. 155-187, 1939—The red 14, 14 absorption bands of Li, have 
been photographed with a dispersion of 0-8 A/mm. Measurements 
upon Il bands due to the Li? Li? and 10 bands of the Li® Li’ 
molecule are listed and have been used to derive the molecular 
band constants of the two molecules, hence to evaluate the mass 
coefficient p and the mass ratio Li?/Li®. Band lines up to K” = 30 
were utilized and three methods of reducing the data were employed, 
that previously used by the writers on the BO and blue-green. Li, 
bands and those used by Almy and Irwin on the red Li, bands. The 
three methods are shown to yield very consistent results, giving a mean 
value of p = 1-04076 + 0-00003, corresponding to a mass ratio Li?7/Li® = 
1: 16636 + 0-00009. This result is shown to be unaffected by the small 
corrections to the simple isotope theory and to be in excellent agreement 
both with Almy and Irwin’s value of 1:16640 + 0-00012 and the ratios 
obtained from mass determinations by the mass spectrograph and from 
nuclear transformation data, most recent of which give 1-166 42 + 0-000 05. 
A small electronic isotope shift was found, amounting to vy,‘ — vy, = 
— 0/054 + 0-009 cm=!., which agrees well with that of — 0-064 + 0-010 
cm-!, determined by Almy and Irwin. ‘This shift is shown not to disagree 
in magnitude and direction with that possibly expected on the basis of 
recent calculations by van Vleck on the H, spectrum ; these calculations 
can be carried out partially but not completely in the present case. 

AUTHORS, 

1562. (0,0) Band of OD. M.Isuag. Nat. Inst. Sci., India, Proc., 5, 3, 
pp. 309-311, 1939.—The tail end of the OD spectrum taken in the 4th 
order of a 10-ft. concave grating has been measured and the (0,0) band 
extended considerably. The rotational constants for the two states con- 
cerned are not appreciably altered by the extension. wre % 2 


1563. Absorption spectra of organic compounds in H,PO, and H,SO, 
solutions, F.Banpow. Zeiis..f. phys. Chem. B, 45, 2, pp. 156-164, 
1939.—The effect of solution in H,SO, on the absorption spectra of organic 
compounds is investigated. In many cases the absorption is displaced 
towards longer wavelengths, the change occurring over a narrow range of 
acid concentrations, e.g., from 70 to 80% by weight. It is essentially a 
question of equilibrium between two forms of molecule, in which: the 
dehydrating power of the acid is important. Comparison with the spectra 
in H,PO, solutions supports this view; but other influences are also 
present. C. B.A. 
1564. U.v. absorption of N,0. NICOLLE AND’B. Vopar. Comptes 
Rendus, 210, pp. 142-144, Jan. 1940.—The following results are 
recorded: (i) absorption is independent of pressure; (ii) it is weaker at 
— 90°C. than at + 20°C. ; (iii) the ratio of the molecular extinction ‘co- 
— at these temperatures is independent of wavelength, and equals 
; (iv) the absorption at — 90°C. begins at 2.350 A; (v) this absorption 
oo one branch of the band at 1 900 A. Itis attributed to the photochemical 
dissociation of N,Q into NO + N»with the N atom in its normal 4S ’étate. 
The absorption bands in the Schumann region are associated ‘with ‘similar 
dissociation, but with N in the *D and states, 
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N,O possesses excited vibrational states, and the potential energy curve 
for NO + N (4S) rises rapidly. | C. B. A. 
1565. Band spectra of §, and Se,. M. Miyvanisi. Inst. .Phys, and 
Chem. Research, Tokyo, Sci. Papers, No. 955, pp. 79-84, Feb., 1940.— 
The S, and Se, band spectra appeared in ignition flames of the mixture 
2H, + O, containing a small quantity of H,SO, and Se respectively. 
They were also enhanced in discharge tubes of water vapour containing 
a small quantity of S and Se especially in the spectral regions where OH 
bands 2’~1", 1’~ 0" and I’~ 2’, 0 ~ 1’ appeared respectively, 
The author considers that the appearances of these bands in the ignition 
flames as well as enhancement of them in the discharge tubes are due to 
excited OH molecules. AUTHOR. 
1566. Halogen molecule spectra. Part II. Interval relations and rela- 
th R. S. MuLiiKEn. Phys. Rev., 
57, pp. 500-515, March 15, 1940.—Quantum-theoretical expressions are 
obtained for energy-intervals among the levels belonging to related *J] and 
1] states of any diatomic molecule, for partial QO,w (/J,j-like) coupling. 
A theoretical expression is also obtained for the relative intensities of 
spectroscopic transitions from a 15 to the *[I, and 1II states. The effect 
of partial case c coupling (persistence of separate-atom J quantization) on 
the foregoing relations is studied. Equations are obtained which (together 
with equations of Van Vleck) permit computation of case c displacements of 
certain energy levels of the halogen molecules. The foregoing relations 
are applied to a refinement of the existing interpretations of. the long 
wavelength absorption spectra of the diatomic halogen molecules. In 


the case of Br,, it is found impossible to decide between two alternative 


interpretations ; suggestions are made for further work that could lead 
to a decision. Information is obtained bearing on the strength of the 
dissociation continuum overlying the bands in Cla, Br,, and I,, on the posi- 
tions of the "IT and *IT,_, potential energy curves in I, and on the cause of 
magnetic predissociation in I?. The desirability of quantitative measure- 
ment of the infra-red continuum of iodine and careful remeasurement of 
the visible continuum of iodine chloride are mentioned. Two mechanisms 
(proposed by Van Vleck and the writer) for explaining the remarkably 
high intensity of the 12 + *I[I,, component in the halogen ‘spectra are 
examined. Both give calculated intensities approaching the observed 
in order of magnitude. The weak \2250 bromine continuum is discussed ; 
its occurrence and intensity seem to be explainable, by a case-c-allowed 
intersystem combination. [For Part I see Abstract 5063 (1934).] AuTHoR. | 
1567. Fluorescence spectrum and composition of scapolite. E. Iwase. 
Inst. Phys. and Chem. Research, Tokyo, Sci. Papers, No. 953, pp. 58-64, 
Jan., 1940.—The comparison of the fluorescence spectra given by the 
scapolites from North Burgess, Ontario, and Grenville, Quebec, affords an 
opportunity of making a thorough correction of the constitutional formula 
hitherto adopted for the well known fluorescent specimen from Grenville. 
With these scapolites it is found that the location of fluorescence bands | 
due to. the presence of U is definitely affected by the chemical composition | 
of the specimens. Thus the conception of Mischphosphor can be applied to 
the luminescence of under u.v. excitation. Abstract 653 
AUTHOR. 
indian ‘Acad. Sci., Proc. Sect. A, 10, pp. 449-467, Dec., 1939.—The normal 
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Dy, with hydrogens out of the plane of carbons. The frequencies of vibra- 
tion are calculated, and fairly good agreement is obtained. ‘The potential 
function assumed includes coupling terms between valence and deforma- 
tion vibrations. A completely plane model is then investigated, and it is 
found :to lead to discrepancies with observed frequencies. one, 
1569. Potential function of plane vibrations of benzene molecule. — 
E, BERNARD, C. MANNEBACK AND A; VERLEYSEN. Amn. Soc. Sci. de 
Bruxelles, §9,. pp. 376-402, Dec. 31, 1939.—It is now agreed that the ben- 
zene molecule has the symmetry Dy. Various attempts have been made 
to determine the numerical values of the principal parameters of the 
potential function. All give values of the same order, with discrepancies 
of 5 to 10%. While some authors think this is the best that can be ex- 
pected, the present authors believe that the accuracy of the experimental 
frequencies demands closer theoretical agreement. They therefore consider 
coupling terms, such as used previously for ethylene [see Abstract 2549 
(1939)]. The function for the plane vibrations is calculated by using the 
known frequencies for C,H, and C,D,, and is then tested by recal 
these frequencies using the function. An interesting feature of this 
function is the high value of the coefficient coupling deformation of sides 
with deformation of angles of the hexagon. The same potential function 
is to be used (in a later publication) to calculate the plane vibration fre- 
quencies. of sym-CgH,Ds, p-CyH Dy, and p-CyH,D,. Errata, ibid., 60, 
P: 59, March 9, 1940. A. ©: M. 
1570. Raman spectra of methylene derivatives. J. WAGNER. Zeits. 
, é phys. Chem. B, 4, 1, pp. 69-91, 1939.—The vibration-spectra of 
the methylene derivations Y-CH,-X with substituents CH;, F, Cl, Br, I 
are atialysed. The analysis is performed by considering the activity 
of the vibrations in the infra-red spectrum and in the Raman effect, and 
comparing with the activity to be expected for models with symmetries 
C,, and C,, and checking by rough calculations based on the simpler model 
CH,-X,. In the course of the work polarization observations in the 
Raman effect were made for nine derivatives. 
1571. Spectral transition XY,— XZ, K. W. F. Koutnavscre AND 
J. WaGner.  Zetts. f. phys. Chem. B, 45, 2, pp. 93-100, 1939.—A 
correction is made to previous work [see Abstracts 2586 (1935) and 
2913 (1938)}. The transitions in the Raman spectra are examined 
for series such as CH, > XCH, > X,CH, > X,CH — X,(C, and as special 
examples the series CH,» CCl, and CH, are treated. If a 
particular model is adopted for a molecule, and then one considers a 
gradual transition in the mass of an atom, although the symmetry may 
be preserved, a vibration which is originally a valence vibration may go 
over into a deformation one, and vice versa. Again, if the transition 
CH,-X — CH- X, is considered, although both molecules possess symmetry 
C,,, the C, axis’ concerned is a different one in the two cases, when they 
are considered to be derived from CH, by changing, say, H into’ X. It is 
shown how the relationships between frequencies of the different substances _ 
can be correctly determined. __. A.C. M. 
1572. Raman effect of pentaerythritol and similar compounds. 0. 
BALLAUS: J: WAGNER.  Zeits. f. phys. Chem: B, 46, 2; pp. 165- 
174, 1939.+Raman spectra are reported for substances having the formula 
C(CH,X), with X = OH, Cl, Br, I, in the form of powdered crystals, for 
molten C(CH,Cl),, and for the liquid tetramethylether C(CH,OCH,),. 
Electron-diffraction experiments suggest that the tetrabromide and 
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if they confirm this. The allocation of the lines to vibratioris of the mole- 
cules is helped by considering the changes to be expected in the series of 
radicals C(CH,), - C(CH,*X), >» C(CH,),. The halides are found to have 
the symmetry V,. Pentaerythritol itself behaves somewhat differently. 
The changes in the spectrum of the chloride on melting are described, 
and they suggest that a second form of molecule may co-exist. A.C. M. 
- 1578. Intensity of Raman lines in CCl, B. P. Rao. Indian. Acad, 
Sci., Proc. A, 11, pp. 1-5, Jan., 1940.—The relative: intensity of the 
Rayleigh and: total-symmetric Raman lines in CCl, is calculated, using 
Havelock’s expression for the polarizibility of a tetrahedral molecule. 
The same intensity ratio was also determined experimentally by a photo- 
graphic method. The observed value of 500 is of the right order of agree- 
ment with the theoretical value of 280. In the course of the work, the 
octave 1538 was found to be polarized, although from a depolarized 
fundamental. This is in agreement with the expectations based on sym- 
considerations. A.C. M. 
1574. Raman spectrum and molecular association of formamide. 
B. D. Saxsena. Indian Acad. Sci., Proc. A, ll, pp. 53-61, Jan., 
1940.—The Raman spectrum of formamide was studied at various dilutions 
and at various temperatures, and the polarization of the lines was observed. 
Several new lines were found. The only effect of temperature was a shift 
of one line, 1 302, to a higher frequency, 1 309. Marked changes were 
observed on dilution. All the lines were polarized except two. The results 
suggest that “ molecules are many polymers, with a few monomers as 
ve A.C. M. 
VANTAM. Indian Acad. Sci., Proc. A, 11, pp. 62-71, Jan., 1940.— 
Raman spectra are observed for polarized incident light on a calcite cube, 
cut. so that faces are normal to and parallel with the optic axis. The 
spectrum of the scattered light was photographed through a double-image 
prism. The results obtained for the total symmetric vibration (1 084) 
and for the lattice vibrations (155 and 282) are in good agreement with 
expectation based on group-theory. The behaviour of the internal de- 
generate oscillations (709 and 1 434) are satisfactory, as far as can be 
A.C. M. 
#1576. Null-type photoelectric spectrophotometer. C. J. BARTON AND 
J. H. Yor. Indust. and Engin. Chem., ( Analytical Edition), 12, pp. 166— 
168, March, 1940.—A null-type photoelectric spectrophotometer employ- 
ing barrier-layer photocells is described. Details of construction and 
operation are given. Tests of the sensitivity, reproducibility and accuracy 
of the instrument are described. The instrument can be used for accurate 
spectrophotometric measurements, the study of colorimetric methods of 
yo 958 and other types of absorption measurements. AUTHORS. 
| _ See also Abstract 1336, 1410, 1617, 1521, 1638, 1650. 7 


TRANSMISSION. 


field. C, J. anp C. C. Farr. Roy. Soc., Proc. A, V74, pp: 1-25, 
March 28, 1940.—This paper is an account of work done to determine, to a 
higher degree of precision than before, the effect (if any) of a transverse 
magnetic field on the velocity of propagation of in air’ at reduced 
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pressure. The experimental results indicate that there is an increase in 
the velocity of light of 34-31 cm./sec., in a field in which the magnetic force 
was 20000 oersted, in the presence of air at a pressure of 0-05 mm. of 


‘mercury. The probable error of the observations was found to be 18:56 


cm./sec. An interferometer method, using the Michelson arrangement, 
was employed, one interfering ray passing through the field in the gaps of 
three electromagnets, and the other passing through free space. A photo- 
electric cell and amplifier were used in conjunction with a galvanometer, to 
record band movement on a moving photographic strip, the resulting record 
being subsequently measured by means of a planimeter. The mean of the 


results from a number of such records was taken, and preliminary check 


experiments carried out. The authors consider that they have taken all 
precautions to eliminate causes tending to give a spurious effect greater 
than the probable error of observation quoted above.’ They would how- 
ever be very hesitant in accepting the above final result as real. All that 
can be said definitely is that in such a field apne ig the effect is 
less than 1 part in about 5x 108% AutTHORs. 

1578. Near infra-red transmission of glucose glass. W. M. Conn. 
J. Chem. Phys., 8, pp. 232-243, March, 1940.—The transmission of samples 


of glucose glass varying in thermal history was previously investigated. 


This work covered the visible part of the spectrum. Transmission data 
in’the near infra-red are presented now as far as could be obtained photo- 

graphically (12000 A). No limit of absorption was found at long wave- 


See also Abstract 1558. 


1579. Neural mechanism for discrimination. Part II. Discrimination 
of weights. A. S. Math: Biophysics, Bull., 2, pp, 1-13, 
March, 1940.—A theoretical central mechanism for the discrimination of 
intensities as previously developed (Psychometrika, 4, pp. 45-58, 1939), 
together with plausible assumptions concerning the receptors, are employed 
for the derivation of the discriminable difference between lifted weights as a 
function of the smaller of these weights. The function so derived depends 
upon three parameters, one parameter being the weight of the supporting 
member. Some empirical data are compared with the theoretical predic- 
tions, and.a few remarks are added to describe the physiological significance 


of the parameters. [See following Abstract.] AUTHOR. 


- 1580. Discrimination between temporally separated stimuli. H. D. 
Lanpau.. Math. Biophysics, Bull., 2, pp. 37-47, March, 1940.—A 
mechanism is ‘discussed which has the property that two temporarily 
separated stimuli presented over a common path may be discriminated as 
though they had been presented simultaneously : over separate paths. [See 
preceding Abstract.] AUTHOR. 

1581. Theory of visual threshold. Part I. Time and intensity. W. j. 
Crozier. Nat. Acad: Sci., Proc., 26, pp. 54-60, Jan., 1940.—Some 
measurements of the visual threshold T for a test stimulus exposed for a 
time ¢ indicate that for sufficiently short times ¢ the product T/ remains 
constant, a result which is related to the Roscoe-Bunsen rule of photo- 
chemistry. Other measurements suggest that the product T? exhibits a 
VOL, 


. 
~ 
ry 
& 


408 | SCIENCE ABSTRACTS. 


should be fitted by a plot of the probability integral. It is shown ‘that 
several sets of data including those in which T passed through a minimum 
can be fitted in this way. The effect of area of the stimulus on the relation 
between T and # is also examined. The author concludes that the Roscoe- 
Bunsen rule is not required to explain the threshold data discussed. W. S:S. 
1582. Temperature and the critical intensity for response to visual 
flicker. Part IV. W. J. Crozrer anp E. Wotr. Nat. Acad. Sci., Proc., 
26, pp. 60-65, Jan., 1940.—Continuing previous work [see Abstract 2923 
(1939)} the authors show that the temperature shift of the critical flicker 
curve of the dark-adapted turtle Pseudemys is closely similar for flickering 
lights having light periods equal respectively to 10, 50 and 90% of the com- 
plete cycle. This result is consistent with the view that the temperature 
shift is independent: of the shape of the critical frequency curve but is 
determined by the chemical character of the excitation process. ~W.S. 5S. 
1588. Supra-threshold visibility. M. LuckirsH anp F. K. Moss. 
J.0.S.A., ®, pp. 62-69, Feb., 1940.—Describes methods of assessing the 
visibility of an object when this is well above the threshold and shows 
how a scale can be constructed to give a numerical value for the visibility 
of any object seen under defined conditions. The Luckiesh-Moss visibility 
meter ig,ssed for the purpose and the ‘method by which supra-threshold 
values of visibility are measured is explained. rote: Jew. tow. 

1584. Anatomical studies of the eye. S. R. DETwiter. J.0.S.A., 30, 
pp. 42-50, Feb., 1940.—The characteristics which distinguish rods from 
cones are discussed. The receptors and their connections are described and 
illustrated for reptiles, fishes, amphibia, birds, mammals and man. The 
relation between retinal structure and animal habits is described and the 
dimensions of the receptors in various eyes are analysed in terms of the 
corresponding visual acuity. Diagrams are given showing sections of 
different eyes and several photomicrographs of the retina are included. 
Differences in the shape of the fovea ceniralis are illustrated by photo- 
micrographs, and it is suggested that the production of a thin spot in this 
“1805. Soattering ot Xerays by Mqnid: He IL REEKIE. 
Phil. Soc., Proc., 36, pp. 236-241, April, 1940.—In the first experiments 
described the normal Debye- Scherrer method was used, but in later experi- 
ments a new method and camera were used, for recording the scattered 
radiation. The details are given in full. An exposure of 18 hr. is required to 
obtain diffraction patterns from liquid He II. Photographs and micro- 
photometric cutves of them are obtained from liquid He II at temperatures 
of 1:15°K. and 2-15°K:; no marked difference between the two photo- 
graphs can be observed. The main maximum of the diffraction rings occurs 
_ at 27-5°; Calculations have been made for the position of the maximum 
for various structures—simple close-packing, hexagonal close-packing and 
_ the diamond structure, but it was found impossible: to come to any con- 
clusion without making further experiments with a camera of ‘higher 
resolving power, covering greater angles of scattering. G. 
i 1586. Theoretical. study of diffuse scattering of X-rays by crystals. 
W. H. Zacuariasen. Phys. Rev., $7, pp. 597-602, April 1, 1040.— 
A new’ derivation is made’of the intensity expression. for the coherent 
scattering of X-rays by a small crystal. ee 
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for the diffuse scattering—the well-known Debye eae shown to be 
incorrect and is replaced by a more complicated expression. According 
to the revised theory the intensity of the diffuse scattering varies much 
more rapidly with the scattering direction and exhibits a series of dif- 
fraction maxima. These maxima are found in the directions k,, satis- 
fying equations of the type +. AT min) Km =k, + Bu, where k, is the 
direction of incidence (with k,, =k, = 1/A, the reciprocal wavelength) 
and By a Teeiprpeal lattice vector. “The consequences of the theory are 
discussed in detail. AUTHOR, 


1587. X-ray dispersion in Cu crystals. E. M. McNarrt. Phys. Rev,, 
57, pp. 621-624, April 1, 1940.—The diffuse scattering of Cu Ka radiation 
a = |. 54 A) from single ctystals of Cu (A, = 1:38 A) has been measured. 
for various scattering angles from ¢ = 40° to 120°. Atomic. structure 
factors, calculated. from these measurements by combining them with 
the average temperature-modified structure factor values obtained by. 
other workers using the powdered crystal reflection method, have been 
compared with Hartree theoretical atomic structure factor values for 
A. -> 0 to obtain the decrement caused by dispersion. . The average decre- 
ment.was found to be Af = 1-75 as compared with the Hénl value of 2:8 
for this ratio of incident to critical absorption wavelength, A/A, = 1-12. 
No evidence for a dip in the.atomic structure factor curve such as found 
with Zn was noted. Since Cu is a cubic crystal the atomic electron 
clouds are presumably spherically symmetrical and hence no dip in the 
S or f curves should be expected, ec el: 


#1588. Filters for X-ray absorption 
compounds. W. Mryver-Corps. Ann. d. Physik, 36, 7, pp. 651-679, 
Deéc., 1939.—Absorption measurements on heavy substances demand 
extremely thin filters such as may be difficult to obtain by routine methods. 
_ An experimental study was carried out with a view to producing filters by 
soaking ordinary filtering paper in an aqueous solution of the substance to 
be investigated. .As it was impossible to obtain perfect distribution of 
material over the whole surface, sets of not less: than 8 individual filters. 
had to be used. The usual methods were employed for drying the filters ; 
PO. proved superior to other hygroscopic substances. . A special vacuum 
precision balance was designed and built for the determination of the 
filter mass.. Difficulties due to the tendency of the dry filters to saturate 
when. exposed to. moisture could thus be avoided.. The average weight 
of a set of 8 filters was of the order of 2000 mg. that of the absorbing 
substance ca. 300mg. The total weight as measured by the vacuum 
balance kept constant within 0-3°/,, over a period of several months. 
A number of inorganic compounds were investigated. The method seems 
to be applicable to most substances that can conveniently be dissolved 
in water. H. O. S, 


SaT6. Tohoku Univ., Sci. Reports, 28, pp. 398-409, Feb., 1940. Report 
No. 467 of the Research Inst. for Iron, Steel and Other Metals.—The 
experimental result of M-absorption in Zn by Johnston {see Abstract 
1262 (1939)] is explained as follows :—M, and M, edges measured by him 
are caused by the electron transitions from My;- and My-shell to the 
atomic level (4s, 4p) 8P, ZnI, respectively, and absorption maxima appear- 
ing in his curve are due to electron transitions among the levels, My, 
Mu, Min, Miv, My; (4s)* 1S, Znl and «©. In te of this the 
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previous interpretation of L-absorptions of X-rays in Zn and ZnO are 
corrected. [See Abstract 1668 (1938).] AUTHOR. 

1590. Fine structures in K-absorption edges of iron at low temperatures. 
S. AOYAMA AND T, Fuxurol. Tohoku Univ., Sct. Reports, 28, pp. 410- 
422, Feb., 1940. Report No. 468 of the Research Inst. for Iron, Steel and 
Other Metals.—Fine structures in the K-absorption spectra of Fe and 
its compounds—cementite, magnetite and hematite—are investigated 
both at room and liquid-air temperatures. The temperature effect on the 
structures, especially on those remote from the principal edge, is noted 
for metallic iron and magnetite. The wavelengths of the principal absorp- 
tion edge are also compared for various kinds of iron compounds. AUTHORs. 

1591. M- and N-spectra of Pd and Ag. N- and O-spectra of Au from 
90 Ato 200 A. H.Savventer. J. de Physique et le Radium, 1, pp. 63-67, 

Feb., 1940.—By the study of the spectra of Pd, of Ag and of Au in the 
intermediate region rays highly enlarged by the Auger effect have been 
obtained as well as bands of free electrons of these metals These new 
rays have been completely identified. The measurement of the width of 
the electron bands allows the taking into account of the electrical properties 
of the metals concerned as well as of the paramagnetic properties of Pd. 
A better estimation of the value of the mean internal potential 7 these 
metals has also been obtained. 3; 

- 1592. L-absorption spectra of U, Pt, oan W. Y. Cavucnois anp I. 
Manescu. Comptes Rendus, 210, pp. 172-174, Jan. 29, 1940.—The L- 
absorption spectra of U, Pt and W have been studied. Discontinuities 
have been measured in the first and second orders at the 201 plane and 
in the first order at the 100 plane. The results for the wavelengths and 
energy levels deduced on the basis of the absorption frequency Lyy ge 
here, are given in tabular form. G. O 

- 1598. X-ray spectral distribution from absorption data. D. E. ia 
Jones. Brit. J. of Radiology, 18, pp. 95-101, March, 1940.—Attempts to 
apply the formulae of Silberstein [see Abstract 1928 (1933)] relating 
absorption data with the spectral distribution of a heterogeneous X-ray 
beam, to experimental results have shown very serious discre : 
The empirical relation I, = Ie-4*-8v*, suggested by Silberstein to 
represent the transmission of a heterogeneous beam, has therefore been 
further analysed. It is shown that to bring the equation into line with 
experimental results, a further constant is required. The exponent then — 
becomes — Av — B(V% +d — Vd). The methods of evaluating the 
constants, A, B and d are described. Using the modified formula, it is 
shown that the spectral distribution of intensity in the continuous part 
of a heterogeneous beam can be determined directly from the absorption 
curve inany filtering material. Erratum, 1bid. p. 135, April,1940. J. E.R. 

* 1594. Rotary shutter for X-rays. H. E.SzEMANN AND W. C. VAETH. 

Kodak Research Lab., Comm. No,'747. Rev. Sci Instruments, 11, pp. 86-87, 
March, 1940... Brit. J. of Radiology, 18, pp. 183-184, May, 1940.—A shutter 
for an X-ray beam consists principally of a rotary disc with alternate open 
and opaque sectors, and asuitable control mechanism operated by an electro- 
magnet. Severalexposures may be made for one winding, a feature of conve- 
nience when remote control is desired. The motion of the disc is the same 
for opening and closing so that each part of the beam is turned on for the 
samelengthoftime. Theshutter willaccommodate an X-ray beam directed 
ieee between the vertical and the horizontal. ; AUTHORS. 


See also Abstracts 1351, 1359, 1666, 1667. 
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#1505, Results of experiments. A. van AND W. 
VAN DINGENEN. J. de Physique et le Radiwm, 1, pp. 25-28, Jan., 1940.— 


A desorption apparatus designed and constructed by the authors is de- 
scribed. Temperatures between ‘90° and 35°K. were realized with H, as 


adsorbed gas on activated charcoal and temperatures between 20° and 


6°K. with He gas. By means of this apparatus the specific heats of He 
and H, in the adsorbed state were determined. The valués obtained 
are: 2-14 cal./mol. for He at 19-16°K. and 6.48 cal./mol. for H, at 
77-48°K. Thus He may be considered to behave as a two-dimensional 
gas. The interpretation of the excessively high value for the specific heat 


of adsorbed H, presents considerable difficulty. [See Abstract 3111 (1938).] 


S. W. 
* 1596. Resonance method for measuring C,/C,. A. L, CLark anv L, 
Katz. Canad. J. of Research, A, 18, pp. 23-38, Feb., and pp. 39-63, 
March, 1940.—This paper contains the description with theory of a 
modification of Assmann’s method for determining y = C,/C,, the ratio 
of the specific heats of a gas. The gas is enclosed in two chambers formed 
by the ends of a cylinder and a steel piston in the middle of the cylinder. 
This piston is caused to oscillate by an alternating current applied in coils 
outside the cylinder, thus subjecting the gas to alternate compression and 
rarefaction. The system has a natural frequency depending on the con- 
stants of the apparatus and the value of y peculiar tothe gas. The 
frequency of the a-c. current is varied, the amplitude of the motion of the 
piston observed, and the frequency for resonance measured. From this 
frequency and the constants of the apparatus the value of y is determined. 
The method yields results of great accuracy and reproducibility. [See 
Abstract 1925 (1929).} AUTHORS. 
1597. Specific heats of H,O and D,0. A. H. Cockett anp A. FERGUSON. 
Phil. Mag., 29, pp. 185-199, Feb., 1940.—A method for measuring specific 
heats is developed which uses only small samples of the liquid, and aims 
at a determination of the specific heat at a given temperature with an error 
of less than 1 in 1000, The method consists in measuring the rate of 
change of temperature for a given temperature difference between the 
calorimeter and its surroundings, and the heat input necessary to keep the 
temperature constant. Tables are given for the specific heat of H,O 
between 16 ‘ant 38°C,, and that of D,O between 12 and 30°C. RP. 


__ See also Abstract 1618. 
CONDUCTION. 


application to D,. W.G. Kannuturx. Roy. Soc., Proc. A, 175, pp. 36- 


48, March 28, 1940.—-The paper describes a ‘‘- hot wire ’’ method of deter- 


mining the thermal conductivity of any gas relative to that of Hy. The 
use of short, thick wires enables a simple, approximate theory to be given. 


The apparatus employed is of the double tube kind and consists of a pair 


of similar metal tubes each containing a thick Ni wire. These two wires 
are used as the nearly equal ratio arms of a Kelvin double bridge. The 


method is applied to measure the theres of De At 0°C. 
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the ratio of the conductivity of H, to that of D, is found to be equal to 
1-365, | AUTHOR. 

1599. Thermal conductivities of solidified C,H,, HBr and NO. A. 
EvucKEN AND E. ScHréperR. Ann. d. Physik, 36, 7, pp. 609-620, Dec., 
1939.—Measurements of the thermal conductivities of solidified liquids 
and gases are made by means of the Schleiermicher method. Results are 
given for benzene between 90° and 273°K., HEr between 78° and 142°K. 
and for N,O between 90° and 150°K, The thermal conductivity of benzene 
is inversely proportional to the absolute temperature. That of HBr shows 
a discontinuity and a hysteresis effect. The conductivity of N,O is con- 
siderably less than that of CO,, although both substances are similar in 
crystal structure and in their other physical properties. The discussion of 
the results leads to. the conclusion that both solid HBr and N,O form:a 
molecular lattice whose torsional movement under certain circumstances 
adds a considerable contribution to the total heat conductivity. R. W. P. 


Sci. Torino, Atti, 75, Disp. la, pp. 167-171, Nov.—Dec., 1939.—A round- 
bottomed flask containing water was slowly heated up or cooled down, and 
readings of the temperature @ at the centre of the mass of water taken at 
regular intervals of time ¢. The rate of temperature rise’ or fall, d0/dt, 
shows a marked diminution in the neighbourhood of the temperature 
6,, of maximum density. This effect is ascribed to'the fall in the rate of 
convention, and its inversion at 0,,. 

1601. Instantaneous electroconvective Avsnc. Comptes 
Roe, 210, pp. 76-78, Jan. 8, 1940.—The formation of electroconvective 
bands in a moving layer of smoke-charged air when an electric field is first 
applied is described and illustrated. This distinctive formation disappears 
in rather less than 1 min. as did that previously observed with an insulating 
fluid [see Abstract 802 (1940)]. The phenomenon is thought to be due to 
some of the smoke being either or charged. 


W. 
DILATATION. 
See Abstract 1380. 


_ FUSION AND SOLIDIFICATION. 

1608. Physical properties of alkyl fluorides. A. V. Grossz, R. 
‘WACKHER C. B. Linn. J. Phys. Chem., 44, pp..275-296, March, 
1940.—In Part I of this paper measurements ‘are given of the following 
physical properties—melting and boiling points, vapour pressures, densities, 
indices of refraction, and their respective temperature coefficients— 
for methyl, ethyl, normal, propyl; secondary proypyl, secondary 
butyl, tertiary butyl, and tertiary amyl fluorides. Reliable literature data 
on other fluorides are included. With the data now available it is possible 
to make a general comparison of the fluorine alkyls with the other halogen 
alkyls, as well as with alkyls of neighbouring elements of period II of the 
‘periodic table. Such a comparison is madein Part II. AUTHORS. 
1603. Influence of interfacial tension on grain-size during solidification 
‘of alloys. P. Bastien. Comptes Rendus, 210, pp. 248-250, Feb. 12, 1940. 
—-The effect of progressive addition of Mg, Fe or Si to 99*998% pure Al 
has been studied, a marked diminution in grain size being produced. The 
phase diagrams show that peritectic transformstions, wick might other- 
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wise explain the effect, are absent. Measurements of the interfacial 


tensions of the respective alloys against molten cryolite show that the 


admixed element produces a very large drop in interfacial tension, e.g. 
0-1% Fe lowers that of Al from 168 to 77 dynes/cm., and the noted 
reduction in grain size is therefore probably due to this factor. S.J. G. 


also ‘Abstracts 1888, 1356, 1618, 

#1604. New Atmos engine. H. Bock. Zeits. f. Instrumentenk., 59, 
pp. 448-450, Nov., 1939.—The éarlier apparatus [see Abstract 2077 (1938)] 
has been improved to obtain a great efficiency and reliability. In a strong 
outer zinc case another box with corrugated sides is fixed firmly at the base. 
The‘ upper flat surface is connected by a chain and spring to a rotating 

wheel operating outside the boxes. A small amount of CHCl, which has 
a low boiling point, is contained between the boxes. With rise of tempera- 
ture the increased vapour pressure compresses the lid of the inner box and 
rotates the wheel. A calibration curve for temperature is obtained and 
the range can be varied by changing the amount of liquid. Numerical 
values are given. R. S. R. 


* 1605. Easily constructed, rugged, sensitive thermopile. H. F. Launer. 
Rev. Sci. Instruments, 11, pp. 98-101, March, 1940.—A thermopile con- 


_ sisting of chromel p-constantan junctions is described. Since the thermo- 


électric power of this couple is relatively high (over 60 w.V/deg.C.) and since 
the metals have a low thermal conductivity and are easily worked, a sensi- 
tive, rugged thermopile may be constructed to meet individual needs in a 
short time without previous experience. A very simple technique of con- 
struction is described and the characteristics of a finished instrument are 
given AUTHOR. 
1606. Temperature concept. A. G. WortHinc. Am. J. Phys., 8, 
pp. 28-30, Feb., 1940. —Temperature is ordinarily treated as a quantity 
which is fundamental ; in heat problems although there are those who con- 
sider temperature is just a convenient term for the average Fapdapal 
kinetic energy of a molecule of the body under consideration. This 
considers whether or not temperature or some other quantity in the field of 
heat involving temperature may be viewed in this or some similar manner 
and expressed in terms of the basic mechanical quantities mentioned. 
‘S.A. S. 


See also Abstracts 1378, 1425, 1585, 1590, 1599. 


THERMOCHEMISTRY. 


1607. Heat of dilution of aqueous HCl. J. M. 
Chem. Soc., J., 62, pp. 684-587, March, 1940.—The heat of dilution of 
HCI solutions at 25° has been measured up to a concentration of 3-3 molal. 
From these data have been calculated the apparent and partial relative 
molal heat content of the solute, and the partial relative molal heat content 
the solvent. AUTHOR. 

1608. Heat of ionic dissociation of RbCl and RbBr. B. N. Srivastava. 
Nat. Inst. Sci., India, Proc., 5, 3, pp. 313-323, 1939.—The thermal 
dissociation of RbCl and RbBr vapours into their ions has been.experi- 
mentally investigated in the temperature region 1350-1550°C. with the 
help of an apparatus already described. by the author elsewhere, The 


cagcentrations of the positive alkali ion, the the 
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electron inside the furnace have been measured and from these the equili- 
brium constant of ionic dissociation at different temperature has been 
deduced: A theoretical formula then enables the heat of ionic dissociation. 
of the salt to be calculated, the values obtained being 114-6 kg.cal for 
RbCl and 106-9 kg.cal for RbBr. Using the Born cycle the value of the 
electron affinity of Br is found from these measurements to be 79-5 kg.cal. 
and the heat of dissociation (atomic) of RbCl equal to 104-6 kg.cal. These 
results in general agree with other known determinations. AUTHOR. 
1609. Thermal explosion of diethyl peroxide. E. J. Harris. Roy. 
Soc., Proc. A, 175, pp. 254-261, April 10, 1940.—Further measurements 
on the critical explosion pressure of diethyl peroxide have been made in 
vessels of different dimensions. The conditions determining the explosion 
of diethyl peroxide have been shown to be in accord with those predicted 
by the thermaltheory. The increased conductivity caused by H, and He 
does not cause a corresponding increase in the critical pressure, which may 
be dué to inefficient energy transfer. The behaviour of azomethane and of 
ethyl azide is compared and shown to be similar. oe AUTHOR. 

- See also Abstracts 1338, 1339, 1369. 


THERMODYNAMICS. 


G. AkerLor AND G. KEGELES. Am. Chem. Soc., J., 62, pp. 620-640, March, 
1940.—The e.m.f. of the cell Pt,H, | NaOH(m,) | Na,Hg | NaOH (m,) | H,,Pt 
has been measured at a large number of hydroxide concentrations from 0-1 to 
17 molal over the temperature range 0 to 70° using a considerably improved 
experimental procedure. The water transfer potential of the cell was calcu- 
lated by a direct method eliminating tedious successive approximations. The 
activity coefficient of the hydroxide for the concentration range 0-1 to 
12 molal was found to be expressed adequately by the equation log y = 
—uVm|(1 + V2m) + Bm + Cm? + Dm? + Em‘, where u is the uni- 
versal constant of the limiting law, m the molality of the hydroxide, B, C, D 
and E empirical constants varying according to second-order equations | 
with the temperature. At higher concentrations a second-order equation 
was used for the calculation of log y. The curves for log y do not within 
the experimental accuracy show any breaks at higher concentrations like 
those of the apparent partial molal volumes, Using the formulae for log 
equations have been given for the calculation of the activity and vapour 
pressure of the solvent, the relative partial molal free energy, heat content, 
entropy, and heat capacity of both solute and solvent. Other properties 
that have been discussed are the total heat capacity, specific heat and rela- 
tive heat content of the solutions, the heat of dilution between two finite 
concentrations, differential and integral heats of vaporization of the sol- 
vent and finally the effect of pressure upon the thermodynamic properties 
of NaOH. The computed values of most of the properties treated are given 
in a series of tables. — AUTHORS. 

1611. Analytical calculations of thermodynamic properties. H. M. 
RoBinson AND H. Buiss. Indust. and Engin. Chem., 32, pp. 396-398, 
March, 1940.—Equations for calculating entropy, enthalpy, and energy 
changes in terms of volume are derived for the van der Waals, Wohl, and 
Beattie-Bridgeman equations of state. They are tested for entropy and 
enthalpy calculations by comparisons with published values determined 


graphically. The ee equation is ) satisfactory to 5-7 % 
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for entropy and 12% for enthalpy determinations. The others are almost 
as good for entropy calculations but definitely inferior for enthalpy. . 


AUTHORS. 
1612. Calculation of third-law entropy of ethyl chloride. J. W. Luwnett. 


Faraday Soc., Trans., 36, pp. 527-533, April, 1940.—The entropy of 


ethyl between 273° and 573°K. has been calculated both assuming re- 
stricted and assuming free rotation of the methyl group. By combining 


_ these results with the calculated entropies of ethylene and hydrogen chlo- 


ride the entropy change for the reaction C,H,Cl = C,H, + HCl has been 


calculated for the same range of temperature. From data on the equili- 


brium in the above system it has been possible to obtain an experimental 
value for the entropy change at 200°C. It is found that the calculated and 
experimental values at this temperature are widely different, and it is 
concluded that the experimental result is in error, The practicability of 
using the entropy change for this reaction to obtain information regarding 
the problem of internal.rotation in ethyl chloride is discussed: AUTHOR. 
1613.. Theory of galvanic cells subject to fields of force. Part I. Gravi- 
tational field. F.O. Kornic anp S. W. GrinneLt. J. Phys. Chem., 44, 
Pp. 463-482, April, 1940.—With the help of the condition for quasi- 
reversible conduction [see Abstract 823 (1940)], general equations are 
deduced which express the e.m.f. of a galvanic cell subject to arbitrary 
gradients of the gravitational potential and of the mole fractions, as a - 
function of the chemical state at every point and of the configurati 
It is shown that, when the gravitational field strength is zero, these equa- 
tions reduce to the general equations for cells with liquid-liquid. junctions, 
whence the e.m.f. becomes independent of the. gravitational. potential. 


The electric p.d. in a solution subject to a gravitational field is calculated as 


a function of chemical state and configuration and is shown to be thermo- 
dynamically indeterminate. From the general equations the laws for certain 
special types of cell of experimental interest are deduced in detail. Pre- 
vious theoretical work on galvanic cells subject to gravitational fields is 
reviewed, AUTHORS. 


1614. Thermo-hydrodynamics of perfectly perfect fluids. Part I, D. 


- vaAN Dantzic. K. Ned. Akad. Wet., Proc., 48, 3, pp. 387-402, 1940. In 


English.—The equations of motion of a perfectly perfect (in particular of a 
relativistically perfect) fluid are brought into a general invariant form, 
independent of metrical geometry. They are shown to be derivable from 
a simple variational principle. It states that the integral of the pressure 


over an arbitrary 4-dimensional domain in space-time, under a deformation 


“ dragging along ”’ the chemical parameters \* and the temperature vector 
@, hence also the congruence of macroscopic worldlines is equal to 54 
times the virtual heat of the deformation, flowing through the boundary 
into U, a part of space-time, bounded by a differential 3-dimensional 
manifold B. Some other variational relations are derived. A result due 
to Eisenhart and used by Synge is obtained by metrical specialization 
from a one-dimensional variational principle. AUTHOR. 


See also Abstracts 1366, 1369, 1401, 1425, 1453, 1602, 1617, 1642 and 
683B. Gas kinetic processes in an expansion cylinder. W. Meissner and G. 
Meissner. 


VAPORIZATION AND CONDENSATION. 
(16165. Boiling points of Mg and of Mg-alloys. 


Escu. Zeits. f. Elektrochem., 45, pp. 888-893, Dec., 
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method is described for the determination of the boiling point of Mg and 
of its alloys, The result 1103” + 5°C. has been obtained for the’b.p of 
Mg, in good agreement with the most reliable results in the literature. 
Mg alloys containing up to 40 atomic % of Al, Ag, Cu, Sn or Pb give a b.p. 
elevation proportional to the concentration of the added metal, showing 
-that up to this concentration these alloys in the fused state act as “ ideal 
-concentrated mixtures,” 

1616. Boiling points of n-heptane and 2,2,4-trimethylpentane over the 
‘range 100- to 1500-mm. pressure. E.R. Smite. Bureau of Standards, 
J. of Research, 24, pp. 229-234, March, 1940.—By a comparative dynamic 
method, using’ water as the reference standard and eébulliometers of the 
-Swietoslawski type, data were obtained from which were developed the 
following equations to express the emeruwenty between temperature and — 
vapour pressure from 100 to 1500mm.: For n-heptane, log ,, p= | 
6-905 113 — 1269-821/(217-110 + 2). For 2,2,4-trimethylpentane, logig 
6-820 137 — 1262-707/(221-307 + t). In these equations, is the 
vapour pressure in standard mm. of Hg exerted by the substance at the 
temperature tin deg. C. AUTHOR. 

1617. Azeotropic system alcohol-water-benzene. W. D. Bonner AND 
M. B. Witutams. J. Phys. Chem., 44, pp..404-408, April, 1940.—This 
study shows that the effect of changing pressure on the water content of 
the heavier phase in heterogeneous systems of alcohol-water-benzene is 
greatest at low pressures, and that it becomes small and approximately 
constant at about 1 atm. pressure. It.also shows the ready applicability 
of the method of Barbaudy [Bull. Soc. Chim. 89, p. 371, 1926} to the 
analysis of:such systems. AUTHORS. 

1618. Vapour pressures, heats of vapietaniieis and ‘melee points of 
and ammonias. H.G. THopr. Am. Chem. Soc., J., 62, pp.681- 
683, March, 1940.—The vapour pressure difference between 70-6% 
N15H, and ordinary ammonia has been measured for the liquids over a 
range of temperatures by means of a differential oil manometer. The 
vapour pressure data for the liquids can be represented by the equation : 
log,» (P;/P,) = 0-9593/T — 0-00325, where P, is the vapour pressure of 
ordinary ammonia and Py that of the 70-6% material. The vapour 
‘pressure of ordinary ammonia is 0-371 and 0-174% higher than the heavy 
‘ammonia sample at 195°K. (triple point of ammonia) and 239-68°K. — 
(n.b.p.), respectively. The heavier sample of ammonia has a heat of 
vaporization 4-39 cal./mol. higher than that of ordinary ammonia. The 
triple points of the two samples differ by 0-081°; that of the 7 -6% material 
being [See also Abstract 477 (1939).] AvTHor. 
See also Abstract 1421. 


_ ACOUSTICS. 


1619. Density of energy in acoustic problems. G. Sacrrpote. Pont. 
Acad. Sci., Acta, 8, 6, pp. 47-52, 1939.—In many acoustical problems, 
particularly in those of the distribution of sonorous energy and of the 

course of the sound wave in a definite medium the density of energy is 
taken as fundamental parameter. In fact the analytical expression of 


‘ 
ke 
Sy 


_ such phenomenaas function of the density of energy has a simpler form than 
when presented as function of the pressure. The density of energy may 
be considered as a parameter to be considered by itsélf. This density is 
defined as follows: E = 4 (pV* + P#/pc*) and is the sum of the kinetic 
‘and potential energies per unit of volume; p = density of medium, 
¢ = velocity of sound, V = velocity of displacement, P = sonorous 
pressure. After treating the gerieral equations of propagation the author 
deals with certain applications to architectural acoustics which become 
‘more simple by means of this method. J. J.-S. 


1620. Inertia of the régimes in oscillating fluids. 2. ‘CaRRI#RE. J. de 
Physique et le Radium, 1, pp. 68-73, Feb., 1940.—Considering the case in 
which aerodynamic resistances with variable incidence are exerted and the 
case of the multiple régimes of a sonorous tube, it is shown how the inertia 
‘term enables the different singularities, observed during the transition 
from one régime to another, to be foreseen. By the same inertia are ex- 
plained the principal singularities observed in a previous study [see 
Abstract 3891 (1931)] of acoustic velocities in the neighbourhood of various 
solid obstacles—circular cylinder, rigid plane, vibrating sheet. Four 
stationary trajectories experimentally determine the position, periodicity 
and the direction of the course traversed. J; }.o. 

1621. Edge tones. J. M. A. Lenrman anv E. G. Ricnarpson. Phil. 
Mag., 29, pp. 400-406, April, 1940.—Experiments are described on the 
tones which are heard when air issuing from a slit strikes a parallel wire. 
The tones are shown to be of the same nature as edge tones. In the 
velocity gradient on either side of the slit the wire may be set into vibration 
at its natural frequency. The significance of the’ observations for edge- 
tone theories is discussed. [See Abstract 4620 ‘{(1937).] AUTHORS. 


1622. Supersonic measurement of elastic constants of isotropic solids. 
R. Bar. Helv. Phys. Acta, 18, 1, pp. 61-76, 1940.: In German,—A 
rectangular prism is cut from the solid to be investigated and one end is 
inclined at about 45° to the axis. To this end is cemented a piezoelectric 
quartz slice capable of generating a suitable supersonic frequency. The 
test piece is immersed in a transparent fluid and the transverse and longi- 
tudinal waves generated i in the test piece, owing to refraction and internal 
reflection effects, give rise to interference.effects in the surrounding fluid 

which can be observed by suitable optical arrangements. Measurements 
of the,interference bands thus obtained give the directions and propagation 
velocities of the two waves. For a glass bar the longitudinal velocity was 
found to be about. 5 600 m./s. and the. transversal about hig 
the corresponding -values for iron being 5770. and 2950 m./s., the 
accuracy being of the order of 10%... 


anp L. M. Ewine. Am. J. Phys., 8, pp. 57-59, Feb., 1940.—A simplified 
apparatus suitable for lecture demonstrations and allowing fairly accurate 
measurements is described. The essential features are a simple table 
‘spectrometer serving as the collimator, and a telescope and scales for 
angles. The monochromatic light source is a Na lamp. The supersonic 
“waves are generated by a quartz crystal immersed in a glass trough, or, 
for examination of conducting liquids, in an inner cell of Cu containing 
xylene or toluene. From measurements made the speed of the waves 
vand the adiabatic compressibility of the liquid are calculated. ‘Data are 
given for H,O, C,H,, CCl,, toluene and xylene. ! ene 
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1624. Dispersion of supersonic waves in cylindrical rods of poly- 
erystalline Ag, Ni and Mg. S. K. SHear anp A. B. Focke. Phys. Rev., 
62, pp. 6382-537, March 15, 1940,—The velocities of elastic waves in poly- 
crystalline rods of Ag, Ni and Mg were measured at supersonic frequencies 
ranging from 120 to 750 kc./s. This was done by mounting the rods in 
a horizontal position so that one end was supported by a loop of silk 
thread and the other end passed through a diaphragm into a special box 
which was filled with a transformer oil and which contained the quartz 
crystal source of supersound. Lycopodium powder scattered along the 
rod formed wave patterns when the rod was vibrating resonantly and 
hence wavelengths could be measured directly. The products of these 
wavelengths and the corresponding frequencies as read on the wave meter 
yield the required velocities. The dispersion theory of Giebe and Blech- 
schmidt was tested by calculating theoretical curves for 4 of the 6 rods 
comparing these with the corresponding experimental curves. . The 
theory is found adequate to account satisfactorily only for the low fre- 
quency Migpersion. One reason for its failure i in other respects is discussed. 

AUTHORS. 


also Abstract 
8838. larynx for speaking and choral singing by one pervon. 
F. A. Firestone. | 


ELECTRICITY AND MAGNETISM. 
_ALTERNATING-CURRENT NETWORKS, 


L. N. Ripenour. Am. J]. Phys., 8, pp. 19-99, April, 1940. | : 


CONDUCTION AND DISCHARGE IN GASES... 


1626. Ionization loss of energy in gases and in condensed materials. 
E. Fermi. Phys. Rev., 57, pp. 485-493, March 15, 1940.—It is shown that 
the loss of energy of a fast charged particle due to the ionization of the 
material through which it is passing is considerably affected by the density 
of the material. The effect is due to the alteration of the electric field of 
the passing particle by the electric polarization of the medium. A theory 
based on classical electrodynamics shows that by equal mass of matérial 
traversed, the loss is larger in a rarefied substance than in a condensed one. 
The application of these results to cosmic-radiation problems is discussed 

ially in view of the possible explanation on this basis of part of the 
difference in the absorption of mesotrons in air and in condensed materials 
that is usually interpreted as evidence for a spontaneous decay of the 
mesotron. AUTHOR. 
1627. Low-pressure Hg are. Anchored cathode spot. N. Warmotzrz. 
Physica, 7, pp. 209-216, March, 1940. In English.—In low-pressure arcs 
with a Hg pool cathode the cathode spot usually wanders erratically over 
the Hg surface. If, however, a metal which is wetted by the Hg projects 
through the Hg surface, the cathode spot is anchored to the Hg-metal 
boundary, giving a cathode line. Most metals show this anchoring 
@ffect, Ni and Pt being quite stable. 
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observed with cathodes of molten Sn, Cd, Na, Bi and a. number of amal- 
gams. Measurements were made of the. dependence. .of..the.,current, 
necessary to free the spot on the temperature of the anchoring metal and 
on the rate of evaporation of Hg with different.anchoring metals... .Experi- 
ments in connection with the wetting of the anchor appear to indicate that 
a thin film of Hg on the anchor is essential for the anchoring process.. 

This. may be connected with the lowering ,of the work function of a metal 
surface by a monatomic layer of another metal, although the observed 
films are much thicker than this. 

1628. Preferential and initial ionic recombination..in gases... 

BRADBURY. J. of Applied Physics, ll, pp. 267-273, April, 1940.—In. 
an attempt to determine the fraction of ions lost by recombination in an. 
X-ray ionization chamber, a:theory has been developed for the processes. 
involved in preferential and initial ionic and. electronic recombination. 
The theory considers the. change of the energy distribution of the electrons. 
as they diffuse away from the parent atom. From this, together with 
a. knowledge of the electron capture process, the space distribution. of. 
negative ions formed may be obtained. The probability of the initial. 
electron recombining preferentially. with the parent positive ion is con- 
sidered as well as the preferential process for the negative ion. Knowing 
the initial spacing of the ions, it is possible to calculate the recombination 


- occurring during the diffusion process until random distribution is reached. 


The final volume recombination may then be calculated in the usual 
manner. The theory may be employed in both electronegative and free 
field. AUTHOR. 
1629. Neutralization cross-section and angular distribution in collisions — 
between He+ and He. N. Datraporta. Accad: Sci. Torino, Atti, 25, 
Disp. la, pp. 101-114, Nov.—Dec., 1939.—The neutralization cross-section. 
and the angular intensity distribution of scattered ions and neutralized 
atoms has been calculated for 3 velocities of the incident ion in collisions 
between a Het ion and a He atom. The total neutralization cross- 
section decreases with increasing velocity of the.incident ion... The function 
representing the number of ions neutralized or scattered under a certain 


K. 
See also Abstracts 1513, 1631, 1532, 1633. 


CONDUCTION IN SOLIDS AND LIQUIDS. 


1630. Properties of superconducting colloids and emulsions. ah 
SHOENBERG. Roy.: Soc.; Proc. A, 175, pp. 49-70, March 28, 1940.— 
Magnetization curves of colloids and emulsions of Hg are described which 
provide direct evidence for an appreciable penetration, increasing with 
temperature, of magnetic fields into small superconductors. From the 
temperature variation of y/y (the susceptibility ratio of a small to a large - 
sphere) for a very fine colloid, the temperature. dependence of the pene- 
tration depth A is deduced, in fair agreement with the results of Appleyard 
et al. This is used to transform the temperature dependence of x/y», for 
an emulsion with r > A, into a.curve of x/y» against A/r, which is compared 
with a theoretical curve based on the Londons’ penetration law, suggesting 
that the latter is only qualitatively valid. The critical fields 4 of the 
colloids and emulsions were larger than for bulk Hg, and it is shown how, 
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free-energy difference per unit volume between superconducting and 
nofrnal ‘phases for a small sphere. The results suggest that this difference 
increases {if at all) by a factor of at most 2 or 3, when the size is reduced 
from macroscopic dimensions to 5 x 10-*cm. The shape of ‘the mag- 
netization curves and various hysteresis features are found to differ between 
a small and a large sphere, and these differences are discussed. - AUTHOR: 

- 1681. Conductivity measurements on potassium halides. C. G. Bren- 
NECKE. J. of Applied Physics; 11, pp. 202-207, March, 1940.—The 
electrical conductivities of flat crystal plates of KBr and KCl were measured. 
over a temiperature range of from 25°C. to 600°C., at stresses of from 
0-05 to 0-90 kV/cm. Ohm’s law was found to hold, when cold con- 
ductivities were measured after preliminary heating. Current-time data 
indicated an exponential decay of current with time at the lower tempera- 
tures, and’ a current constant with time at the higher temperatures. An 
exponential relation between conductivity and temperature was found to 
hold for both KBr and KCl, but in the latter case an abrupt change in the 
slope of the curve was found to take place at a temperature between 200°C, 
and 250°C, 

See also Abstracts 1333, 1625, 1637 and 
735B. D.c: amplifier of bridge type. zilli. 
808B. Quantitative treatment of the 
theory of the crystal rectifier. W. Schottky and E. 


DIELECTRICS AND CAPACITANCE. 


1682. Dielectric constant of ionized air. Part II. F, RawMAN AND 
S. R. Kuasteir. Phil. Mag., 29, pp. 344-352, April, 1940.—In the 
investigation experiments were performed with external condenser 
plates round a discharge-tube on the effective dielectric constant of 
ionized air inside such a tube having different pressures and carrying 
different currents. For each different tube current and pressure the elec- 
tron density and the electron temperature in the region of the experimental. 
condenser were determined by the probe method of Langmuir. The 
results of the experiments, which revealed the previously reported anomal- 
ous variation of the dielectric constant of the ionized air, were found 
consistent with the theory that the anomalous values are due to the 
formation of a positive ionic sheath on the inner surface of the discharge- 
tube. [For Part II see Abstract 2984 (1938).] | AUTHORS. 
1633. Dielectric. constant. and electrical conductivity of gases and 
vapours ionized by X-rays at ultra-high radio frequency. S. R. KHastcir 
AND F. RaHMAN. Phil. Mag., 29, pp. 363-366, April, 1940.—A study was 
made of the dielectric constant change and the conductivity effect in gases 
ionized by varying’ intensities of X-rays, obtained by filtration through 
_ Al sheet, at constant and varying pressures, using a different arrangement 
of the oscillatory circuit from that of earlier experiments [see Abstract 
- 329 (1914)}. The shift of the voltage or the current resonance point on 
ionizing air, SO,, A, and a mixture of CH;I and C,H,Br was studied. In 
all cases a positive shift was observed, gradually diminishing with reduction 
in the X-ray intensity. For varying gas pressure and constant X-ray 
intensity the shift was independent of the pressure. These results indicate. 
that there: must be a diminution in the effective dielectric:constant of the 
gaseous medium on ionization, a change which is possible if it is assumed 
that the ejected photo-electrons remain in a free state at least for a small 
part of the time’of exposure to X-rays. The h.f. 
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A and SO,, measured for different pressures by: a resonance curve method, 
was of the order 10 or 105 ¢.s.u., and 
-as expected from theory. N. M.B. 
_ #1634. Experimental condenser for determination of dielectric constants 
of liquids. D. T. AND'C. S. © Rev. Sct. Instruments, 
ll, pp. 105-107; March, 1940.—A cylindrical condenser’ has «been ‘so 
designed that.it may be filled to a variable height with a liquid whose 
‘dielectric constant is desired. From the variation of the capacitance with 
the height, and a knowledge of the dimensions of the cylinders, one can 
make a determination of the constant that is free from errors due to'stray 
capacitances. An analysis of the apparatus seems to indicate that the 
method is capable of high precision. _. AUTHORS. 
1635. Dielectric constants of pairs of diastereomers. S. WInNsTEIN 
AND R. E. Woop. Am. Chem. Soc., J]., 62, pp. 548-551, March, 1940.— 
The dielectric constants of 7 pairs of diastereomers, namely, the 2,3- 
diacetoxybutanes, 2,3-diacetoxypentanes, 3,4-diacetoxyheptanes, 2,3-dibro- 
mobutanes, 2;3-dibromopentanes, 3,4-dibromohexanes and 2-acetoxy-3- 
bromobutanes, have: been measured. In general, the members of a pair of 
diastereomers differ sufficiently in the dielectric constants for the dielectric 
constant to be :useful for analytical purposes. From these dielecttic 
_ constants dipole moments have been estimated using Onsager’s equation. 
The e’s and y's for meso. and erythvo compounds are compared with those 
for the corresponding di and threo isomers. AUTHORS. 
- 1686. Dielectric capacity of electrolytes in mixed solvents on association 
in solutions of Mg8O,.. W. A. Mason anp W. J. SHutr. Roy. Soc., 
Proc. A, 126, pp. 234+253, April 10, 1940.—The orientation (saturation) 
of solvent dipoles around ionic charges and the phenomena of ion associa- 
tion are considered in relation to their bearings upon the dielectric constants 
of solutions of electrolytes. A modified “‘ force ’’ method forthe determina- 
tion, at low frequency, of the dielectric constants of conducting liquids 
is described. Figures are given for the dielectric constants of dioxan- 
-water mixtures (from 0 to 75% dioxan) and of aqueous solutions of urea 
(to 9M urea). The dielectric constants of solutions of MgSO, in’ these 
aqueous solvents have been determined. The Bjerrum association constants 
(K,) and the Sack saturation constants (k)have been calculated from the 
results. The variation of K, and k, with dielectric constant of solvent, 
is discussed. AUTHORS. 
1687. Dielectric: constant, power factor, and resistivity of marble. 
A. H. Scotr. Bureau of Standards, J. of Research, 24, pp. 235-240, 
March, 1940.—The dielectric constant, power factor, and resistivity of 
marble from Vermont; Alabama, and Georgia were determined when the 
marble was dry and after it had been stored for over a month in an atmo- 
sphere having a relative humidity of 85%. The effect of frequency on the 
dielectric constant arid: power factor was also studied. The results are 
presented in the form of tables. It was found thatthe electrical properties 
of marble may vary widely but that the coloured marbles have higher 
dielectric constants and power factors than the white marbles. AuTHoR. 
1638. Dielectric constant of diamond. L. G. Groves anp A. E. 
Martin. Favaday Soc., Trans., 36, pp. 575-581, April, 1940.—The 
dielectric constant of diamond has been determined by two methods: 
(1) involving solid-air capacity changes and employing a micrometer cell 
of variable capacity with the diamond sandwiched between the electrodes ; 


(2) involving solid-liquid changes and a 
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‘of fixed air capacity, with constant boundary conditions irrespective of the 
‘nature of the replaceable dielectric medium. The capacity changes have 
been measured by direct compensation with a micrometer variable con- 
denser in the tuned circuit of one oscillator of a heterodyne apparatus, 
the condenser readings being estimated ‘to 2 x 10-* yur. The accuracy 
of the second method has been checked by an independent determination 
‘of the dielectric constant of chlorobenzene at 25°C. The values of the 
dielectric constant of diamond obtained by the two methods are 5-26 and 
5-35 respectively, the latter being the preferred figure. No difference 
has been observed between the dielectric constants of the two types of 
diamond discussed by Robertson, Fox and Martin: : AUTHORS. 
See also Abstract 1337 and 
714B. Molecular nature of a dielectric. E. B. Moullin. os 
726B. Inductance and damping of wound condensers. E. Leider. 
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1639, Electrolytic formation’ periodates. hi: andl 
Ricuarps. Chem. Soc., J., pp. 266-264, March, 1940.—The electrolytic 
oxidation of iodates to periodates and the effect of variable factors such as 
the nature of the electrode material, acidity and alkalinity, temperature, 
anode potential, and the presence of foreign anions have been investigated. 
The process takes place with moderate efficiency at PbO, and Ni electrodes, 
to a less extent at platinized and smooth Pt, and with MnO, and C anodes 
no appreciable oxidation occurs. The efficiency is least in acid and greatest 
in alkaline solutions. At Pt and PbO, electrodes factors favouring the 
_ formation of higher oxides on the electrode, e.g., anodic prepolarization, in 
general increase the efficiency markedly. Rise of temperature leads 
usually to an improvement in efficiency except in the case of a smooth 
Pt anode in alkaline solution. The anode potentials set up during the 
oxidation appear to be merely O, evolution values and no.indication of a 
definite oxidation-reduction potential is found. Various mechanisms for 
the anodic process are considered, and it is concluded that the facts can best 
be explained by oxidation of the iodate by metallic peroxides formed on 
the electrode surface, a secondary réle being attributed to H,O, formed 
initially in the discharge of OH ions, and this explanation is supported by 
independent chemical experiments. (See Abstract 3775 [1939].) AuTHors. 
1640. Temperature dependence of dissociation constant of deuteroacetic 
acid, F: Brescia, V. K. anp F. C.:Nacnop. Am. Chem. Soc., 
Ji, 2, pp. 614-617, March, 1940.—The equivalent conductances of 
sodium chloride, sodium acetate, hydrochloric acid, and acetic acid have 
been measured at 14-36, 25, 35 and'44- 86° in a solvent whose D fraction is 
0-925... From these data, the dissociation constant of deuteroacetic acid 
at Fy = 1 is calculated at corresponding temperatures. The dissociation 
constant of deuteroacetic acid follows the Harned-Embree equation and 
passes through a maximum at 31°; protoacetic acid at 22°. The ratio 
Ky/Kp decreases with incteasing temperature. The differences in the 
heats, free energies and entropies of ionization of the deutero and proto 
acids have been calculated. AC, for the exchange process HOAc(H,0) + 
D+(D,O) + OAc-(D,0) = = DOAc( (D,O) + H*(H,O) + OAc~(H,O) is sen- 
sibly zero ; AS is sensibly constant and cyust to — 1-3 cal. deg.—! mole“. 

[See following Abstract.]. AUTHORs. 
-» 1641. Electrostatic effects on ionization constants. v. K. LaMer AND 


F. Brescia. Am. Chem. Soc., J., 62; pp. 617-620, March, 1940.—The 
VOL. 1940. 
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equation AH, = AH, + cl/D, [1 +'Td In represents with high 
precision A H, the heat of dissociation of deuteroacetic acid as a function 
of temperature, when AH, = 2260, and'c = 4-410 x 10+. The values — 
for protoacetic acid are 2030 cal. and 4+714°x 10+5, corresponding to 
(Born) y values of 0-75 and 0-70-A, respectively. AC, for an acid-base 
exchange reaction involving D and H in D,O and in H,0 i is practically zero. 
since the radii of the ions and the dielectric properties of the two media . 
are practically identical, The difference in the heats of ionization of 
deutero and proto acids appears to be a function only of the characteristic 
temperature @ at which the maximum value of the dissociation constants. 
occurs. The desirability of determining the temperature coefficients of 
dissociation constants of acids, not only in solvents of constant composition — 
but also in solvents of constant dielectric constant, is pointed out. The. 


empirical constant 4:5 x in the Harned-Embree equation is, 


shown on theoretical grounds to be equal to p = ¢*/(2-3R)rD*)- ()D/9T)?- 
(1/2@).[See also Abstract 4666 (1939) and preceding Abstract.) AuTHoRs. 


1642. Second ionization constant and related thermodynamic quantities 
for malonic acid from 0° to 60°C. W. J. Hamer, J. O. Burton anp S. F. 
AcREE. Bureau of Standards, J. of Research, 24, pp. 269-292, March, 
1940.—The second ionization constant of malonic acid in aqueous solution 
was determined at 0° to 60°C. from measurements of the ¢.m.f.'of galvanic 
cells without liquid junction. Solutions containing sodium acid malonate, 
sodium malonate, and NaCl were employed for these determinations. 
From the values of the ionization constants, the closest distance of ap- 
proach, or the so-called diameters, of the ions in the solution was calculated 
for the different temperatures, These ionic diameters, the e.m.f. and the 
known molalities were then employéd to calculate pH values of the solu- 
tions. The ionization constant at the different temperatures was deter- 
minted from the experimental data by three different methods, using a 
least-square calculation in each. The values are different for the various 
temperatures, and may be computed for temperatures from 0° to 60°C., 
inclusive, by the equation : 
log K,=1053-08/T +20-3223 log T — 0-05838T + 0-0000236 T? — 37- 1402 
Equations were formulated to express the variation of pH as a function 
of the ionic strength of the solution, to give the heat of ionization of the 
acid malonate ion, and to give the difference in the specific heats of the 
ions and the undissociated acid malonate ion at each temperature. The 
change in free energy and entropy for the ionization of the acid malonate 
ion were also calculated for each temperature. All of these quantities 
are of importance in arriving at AB CORE for the variation of H-ion 
activity with temperature. AUTHORS. 


1648. Periodic variations of tin potential in OrOyHOl solutions. G. 
EBRENSVARD, M. KaRSCHULIN ANDI. EHRENSVARD. Arkivf. Kem. Min. och 
Geologi, Stockholm, A,18, 20,pp. 1-11, 1939. Im German.—Theinvestigation, 
described in Part I [see Abstract 822 (1939}], wascontinued. The frequency 
scheme for the periodic variation of potential of tin in solutions of CrO, — 
HCl was determined, and three typical forms were observed. The first 
was a type of slow variation in the negative potential section measured 
against the H, electrode. The second was a slow variation in the positive 
range of potential variation. The periodic variations on the third range 
were of a high frequency, ee The 


frequency was of the order of 250c./s. | 
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liminary experiment on Zn. M. Sat6 anp K. Maruyama. Tohoku Univ., 
Sci. Reports, 28, pp. 386-397, Feb., 1940. Report No. 466 of the Research 
Inst. for Iron, Steel and Other Metals.—For Zn polycrystal electrodes pre- 
pared by special methods, the authors measured the normal potential of 
the surfaces, (0001), (1010) and (1121), with HCl-solution at 25°, obtaining 
‘the values: (0001), 870; (1010), 851; (1121), 809 mV., the standard be- 
ing the normal H, electrode at 25°. These values are in agreement with 
respective values obtained by H,SO,-solution, the latter having been 
already determined from the data by Straumanis. AUTHORS. 

1645. Chemical action upon metals. V. KarPEN. Comptes Rendus, 
210, pp. 371-374, March 4, 1940.—The expression, given in a former 
paper [see Abstract 235 (1940)], for the p.d. between a metal and the 
electrolyte in which it is immersed, and the considerations which led to it, 
have enabled data to be obtained with respect to the chemical attack of 
metals by acids and analogous substances. It is shown by a detailed 
argument that the attack of a metal is determined by the absence of 
statistical equilibrium between kations and electrons of the metal and 
those of the solution. It is further shown that the same considerations 
apply to the attack of metals by halogens or O,, and also how Cu is attacked 
by H,SO, in the cold when O, under pene is introduced into the 
solution. H. H. Ho. 

See also Abstracts 
-710B. Action of voltaic apparatus. A. Reiffer. 
711B. Organic electrolysis. A. L. Jaques. 
_. ELECTRONS, NEUTRONS, POSITRONS AND PROTONS. — 

1646. General relation betweene andh. J. Fucus. Ann.d. Physik, 36, 
7, pp. 621-624, Dec., 19389.—Starting from the usual relation connecting 
h Planck’s constant, ¢ the charge on the electron, and the orbital velocity v 
in the K-shell of the H atom, the author deduces the relation h-= e*Zu/2, 
where Zu is taken to be the wave resistance of the region comprising the 
H atom. It is claimed that this expression is noteworthy in that it con- 
nects a fundamental corpuscular magnitude e and a clearly electromagnetic. 
quantity ZH by means of the quantum of action h, G. O. B. 
_ 1647. Radius of electron, and calculation of photoelectric constant of — 
metals. T. Ionescu. Comptes Rendus, 210, pp. 170-172, Jan. 29, 1940. 
—In an attempt to test experimentally the validity of the formula 
p =h/2mmv for the radius of the electron, the author assumes that the 
electrons moving in a cubic crystal have a diameter equal to the length 
of the cube side less the diameter of the metallic ions forming the lattice. 
On this assumption the velocity of the electrons is calculated from the 
formula, for 9 metals, taking accepted values for the atomic and lattice 
dimensions. The agreement of the velocity so obtained, in volts, with 
the photoelectric potential is good. G. O. B. 

1648. Determination of masses and velocities of 8 RaB f-Particles. 
Relativistic mass of electron. M. M. Rocers, A. W. McReynoips 
AND F, T. Rocers, Jr. Phys. Rev., 57, pp. 379-383, March 1, 1940.—An 
accurate determination of the values of m/e and v of the three RaB 
B-particles was ‘made by means of an electrostatic spectrograph. It is 
_ shown that these particles obey the Lorentz model for electrons rather 
than the Abraham model, for velocities as high as 0-75 of the velocity of 
light. The uncertainty in the experiment is less than one-tenth the mag- 
nitude of the difference between the two models... 
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1649. Relativistic magnetic moment of a charged particle. H. Mar- 
GENAU. Phys. Rev., 57, pp. 383-386, March, 1, 1940.—Formulae are 
derived for the magnetic moment of a particle moving rapidly in a central 
field of force. Possible nuclear applications, particularly to the problem of 
the deuteron, are discussed. In view of the greatly increased accuracy in 
the measurement of magnetic moments, the relativity effect appears to be 
of measurable magnitude. AUTHOR. 


- 1650. Magnetic resonance for non-rotating fields. F. Brocn anp A. 
SIEGERT. Phys. Rev., 57, pp. 522-527, March 15, 1940.—A treatment of 
the magnetic resonance is given for a particle with spin } in a constant 
field Hy, and under the action of an arbitrary alternating field . 
with circular frequency w perpendicular to H,. A method of finding 
a solution, valid at any time, is given which converges the better the 
smaller the deviations from a rotating field or the larger Hy. It is shown 
that in the lowest order correction the shape of the pestnatics curve is 
unchanged but that it is shifted by a percentage amount H,?/16 H,? where 
H, is the effective amplitude of the oscillating field. This also involves 
a correction in the values of the magnetic moments thus obtained towards 
smaller values which however in all practical cases is negligibly small. 
AUTHORS. 
1651. Scattering of slow neutrons by protons. M. S. PLEssET anp 
F, W. Brown. Nat. Acad. Sci., Proc., 25, pp. 600-604, Dec., 1939.— 
The cross-sections and energy levels for the scattering of slow neutrons by 
protons are calculated by the spherical well potential and on the meson 
field theory. Calculations for the potential hole show that the assumption 
frequently made of negligible interaction width leads to appreciable in- 
accuracies. The introduction of the virtual level of the deuteron to de- 
scribe singlet scattering is considered ; the sequence of virtual levels as 
defined by the Kapur-Peierls scattering procedure is determined in order 
to illustrate the convergence of the results obtained by the different methods 
in the extreme case of the deuteron. j. Bao, 


1652. Proton-proton scattering. K. C. stemaisD. Basu. Phil. Mag., 
29, pp. 200-204, Feb., 1940.—Calculations on 
are made by means of perturbation theory. 


1653. Scattering and polarization of electrons. M. E. Ross. Phys. 
Rev., 57, pp. 280-288, Feb, 15, 1940.—The possibility of accounting for 
small polarization of electrons, as observed in double scattering experi- 
ments, and the anomalously small scattering of fast electrons in heavy 
scattering materials, by the assumption of non-Coulombian forces near the 
nucleus is investigated. It is assumed that the range of the anomalous 
forces is of the order of the nuclear (or electron) radius so that the scattering 
of only s,,. and ~,/, electrons is considered. Results for the scattering and 
asymmetry, at 90° in Au, when only the s)/, or pj, wave is scattered are 
discussed in detail with reference to observation and show that to obtain 
an asymmetry and scattering which are not in complete disagreement 
with observations it is necessary to assume either a large range or a special- 
ized form for the non-Coulombian forces. The specialized form involves 
certain theoretically unsatisfactory consequences. Alternatively the 
anomalous scattering and asymmetry must be explained on grounds other. 
than the existence of non-Coulombian forces. | N. M. B. 

1654. Excitation of nuclei by fast electrons. G. C. Wick. Ricerca 
Scientifica, 11, pp. 49-57, Jan.—Feb., 1940. ean means of Dirac’s apni 
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the cross-sections for the excitation of nuclei by electrons of relativistic 
energy are calculated. Dipole, quadrupole, and magnetic dipole transitions 
are considered. Accurate evaluation of the results is not yet possible, 
however, owing to our lack of information concerning the actual magnitude 
of the dipoles, etc. involved. LE. FE. 
16565. Formation and maintenance of electrons and ion beams. L. P. 
SmitH aNp P. L. Hartman. J.-of Applied Physics, 11, pp. 220-229, 
March, 1940.—The radial potential distribution in an ionic beam of 
circular cross-section is calculated and the maximum beam current which 
can be obtained in a beam of given radius and boundary conditions is com- 
puted. In the case of ions the maximum beam currents may be quite small. 
The ions in such beams have a considerable velocity distribution which in. 
turn leads to a greater beam divergence than former calculations indicate. 
A method is worked out for holding the beam together during the initial 
accelerations. A disadvantage of cylindrical lenses is pointed out in this 
connection. The use of electrostatic lenses for holding together a beam 
composed of high energy particles is discussed in some detail. Calcula- 
tions show the special arrangements of the lenses necessary for producing 
convergence of the beam. A few other arrangements which were tried ex- 
perimentally to prevent divergence are described. AUTHORS. 
* 1656. Unique oscillographic demonstrations, F. E. HoECKER AND 
A. G. ASHER. Am. J]. Phys., 8, pp. 59-62, Feb., 1940.—The limitations of 
the cathode-ray oscillograph are overcome by the apparatus described, 
which has a range extending to include extremely slow and non-recurrent 
phenomena. A luminescent tracing is produced on a mechanically driven 
celluloid screen coated with phosphorescent ZnS by a light beam from the 
galvanometer mirror. Illustrations of the scope of the instrument in 
electromagnetic induction experiments, action om a condenser, and bio- 
physical phenomena are given. N. M. B. 


See also Abstracts 1414, 1415, 1525, 1526; 1626. 
ELECTROSTATICS. 
See Abstracts 1601, 1641, 1645. 


dependence of the anisotropy constant. H. Pottery. Ann. d. Physik, 36, 
7, Pp. 625-650, Dec., 1939.—The differential susceptibility dI/dH of 
polycrystalline Ni was measured as a function of H up to 3000 gauss, and 
between — 253°C. and 135°C. the approach to saturation could be repre- 
sented by dI/dH = AH-* + BH~ + C, where A, B and C are temperature 
dependent. The anisotropy constant K was deduced from A by means 
of the theory of pure rotation processes, and agreed well with single crystal 
determinations ; it was found to increase strongly with falling temperature. 
The origin of the term BH-? is discussed, and the term C varies with 
temperature in accordance with the Langevin-Weiss theory, but is 10 times 
larger than expected. D.S. 

1658. Statistical domain theory of ferromagnetic crystals. M. TaKact. 
Tohoku Univ., Sci. Reports, 28, pp. 20-127, Oct., 1939. Report No. 459 of 
the Research Inst. for Iron, Steel and Other Metals.—The domain theory of 
Honda and Okubo [see Abstract 1287 (1916)] is generalized and statistically 
treated in such a way that it becomes unnecessary to distinguish between 


inversion and rotation processes of mnapenaation: The usual methods of 
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the energy for the rotation process and Heisenberg’ s statistical 
treatment.for the inversion process are both included in the theory as 
~ special cases. Part I deals with magnetization and magnetostriction of 
unstressed cubic and hexagonal crystals, while the effects of stressesand 
the change of mechanical properties with magnetization are discussed in 
Part II. A feature of the theory is that for many magnetic phenomena.a 
single mathematical expression is deduced both for weak and strong fields, 
and new relations between some magnetic quantities are derived. D.S. 
1659. Ferromagnetic domains and the magnetization curve. W. F. 
Brown, Jr. J. of Applied Physics, 11, pp. 160-172, March, 1940.— 
The magnetization curve and hysteresis loop of a ferromagnetic material 
used to be explained qualitatively through the interaction of ‘‘ molecular 
magnets’. It is now known that interaction of the atoms produces, 
directly, only magnetic saturation, and that the ‘“‘ magnets ” whose inter- 
action is responsible for the details of the hysteresis curve are much larger 
things—magnetically saturated regions big enough to be seen under a 
microscope, These ‘‘ spontaneously’ magnetized regions are known as 
“‘ domains’, and with them progress is being made toward a quantitative 
_theory of the magnetization process. The basic ideas of the domain theory 
are described in this article. AUTHOR. 
1660. Magnetic moment of ferromagnetic alloys. Part I. Gyromag- 
netic phenomenon. Supplementary moments and Curie points. R. ForRER. 
J. de Physique et le Radium, 1, pp. 74-80, Feb., 1940.—According to 
Part I of this study [see Abstract 3024 (1939)] the elementary moment. of 
the ferromagnetic alloys Fe, Co, Ni, is decomposed into two moments of 
different nature, the moment of the base due to the spin, and the supple- 
mentary moment, orbital incharacter. Consequently the upper limit of gyro- 
magnetic phenomena can be calculated and the experimental values com- 
pared. Theconception ofacoupling of spin orbital behaviour gives meaning 
_to Weiss’s empirical law of approach to saturation. On the other hand in the 
_atrangement of the face-centred cube in which the number of neighbours at 
short distance is large, the Curie point depends on the supplementary moment 
and is independent of the moment of spin. “The Curie point @ is given 
by the number N and the intensity F of the electronic interactions: 9 = 
F / N.. The number of the interactions is limited on the one hand by | 
the magnitude of the supplementary moment if the number of neighbours 
at efficacious distanceis great, and is limited on the other hand by this 
number of neighbours if the supplementary moment is great. J-j.5. 
1661. Paramagnetic relaxation times for Ti and Cralum. J. H. van 
ViEcK. Phys. Rev., 57, pp. 426-447, March 1, 1940.—The relaxation 
times for spin-lattice coupling in Ti and Cr alums are computed on the 
basis of a specific model obtained by combining the thermodynamic ic theory 
of Casimir and du Pré with the writer’s previous treatment of the normal 
modes of a cluster of the form X-6H,O, where X contains an incomplete 
shell, The calculation includes both the first-order or direct processes 
important at low temperatures, and the second-order or “‘ Raman ” type 
of term predominant in the liquid-air region. There is no difficulty in 
understanding the observed absence of dispersion in Ti alum at liquid-air 
temperatures, but, barring crystal imperfections, it is hard to understand 
‘this absence at He temperatures unless the nearest excited states are 
unreasonably deep. The agreement between the orders of magnitude of 
the calculated and experimental relaxation times is adequate in Cr both 
at high and low temperatures. The calculations predict, in agreement 
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with experiments, that at liquid-air temperatures the relaxation time should 
increase when a constant field Hy is applied and should’ be independent of 
the direction of H,. The computed increase, however, is apparently not 
‘great enough. At He temperatures, 7 is theoretically not quite isotropic, 
and dr/dH, has the wrong sign, unless one abandons the usual formula 
po ™~o* for the density of lattice oscillators. The calculations on Cr 
should apply qualitatively to Fe alum, as discussed at the end of the paper. 
AUTHOR. 

1662. Heterogeneous O-p-conversion on crystals. L. 
FARKAS AND L. SANDLER. J. Chem. Phys., 8, pp. 248-251, March, 1940.— 
The rate of conversion of p-H, and of o-D, is measured on paramagnetic 
crystals, viz. CuSO,, NiCl, and neodymium oxalate. In the last case, 
crystals of approximately uniform size were used so ‘that the total con- 
verting area was known. The conversion tate has a maximum at 0°C. 
and it is shown that below this temperature the desorption rate of the 
_ H,and the D, is rate-determining. Hence, the ratio of the rates for H, and 
Dg is not far from unity. The rate of desorption increases with increasing 
temperature and at higher temperatures, ‘the rate of conversion on the 
surface becomes the slow process. The ratio of the rates for H, and D, 
becomes nearly 11 in this region. The heat of adsorption of the hydrogen 
on neodymium oxalate is about 2-4 kg.cal./mole. AUTHORS. 
1668. Laws of electromagnetic induction. W. V. Houston: Am. 
Phys. Teacher, '7, pp. 373-378, Dec., 1939.—Understanding of the funda- 
mental principles of electromagnetism is rendered more difficult by the 
‘inadequacy of the usual simplified formulations. The law of electromagnetic 
induction is often stated in two parts, one stating that the e.m.f. is propor- 
tional to the rate of change of the total induction through the circuit, the 
other stating that the e.m.f. induced in a conductor ¢utting lines of mag- 
netic induction is proportional to the rate at which these lines are.cut. The 
author indicates the errors that may arisé from the visualization of the 
process resulting from the second statement. A general formulation of the 
law, including both parts and applicable to any case, can be established by 
recognizing that electric and magnetic fields depend not only on the point 
in space and instant in time to which they refer but also on the system of 
co-ordinate axes to which they are referred. The transformation of fields 
from one system of axes to another can be effected approximately by 
elementary means. The concept. of afield that depends on the system of 
coordinate axes with reference to which it is expressed is a precise concept 
and one that is fundamental in much of electromagnetic theory. The 
author considers a number of experimental arrangements and points out 
the advantage of using the method of transformation of fields in preference 
: See also Abstracts 1375, 1876, 1532, 1650, and 

761B. Self-induction. A. O’Rahilly. 


752B. Measurement of constant magnetic fields. Part I. H. Neumann. . 
754B. Physical basis of ferromagnetism. R. M. Bozorth. 


MEDICAL RADIOLOGY AND ELECTROLOGY. 


ig 1664. Miniature X-ray chest films. H. E. Potrer, B. HL. DovuaLas 
AND C.C. BirKELo, Radiology, 34, pp. 283-291, March, 1940 .—Experience 
; 9 gp that the 4 x 5 inch photoroentgenographis quite accurate. Only 
2-6% error occurred in. detecting 271 cases with active tuberculous lesions 
_as found in the full size film taken of 1610 persons. ee 
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tion can be applied in survey work in tuberculosis to large. numbers rapidly 
and economically. (Slightly faster than 1 per min. at a material reduction 
in cost.) It has definite advantages over certain other X-ray methods of. 
examination either in accuracy orin costorboth. Thismethod of examina- 
tion can be applied directly without preliminary tuberculin testing with 
greater accuracy and at the same time economically. Finally, the authors 
believe photoroentgenography of this type offers a practical method for 
case finding in tuberculosis for use in surveying large numbers in susceptible 
groups AUTHORS. 
"#1685. Clinical C. E. Eppy. Brit. of Radiology, 18, 
pp. 130-135, April, 1940.—The importance of determining X-ray and 
y-ray dosages delivered to the skin and normal and tumour tissues is 
being greatly appreciated in modern radiotherapy. Frequently, X-ray 
dosage calculations are derived from measurements made on the X-ray 
beams in hospitals using some form of clinical dosemeter. The performance 
and accuracy of these instruments is discussed. It is considered that 
regularly calibrated clinical dosemeters can be used to measure free air 
dosage rates and X-ray quality with the requisite accuracy. The’ errors 
which may arise through the use of dosemeters for the direct determination 
of skin and depth doses are‘discussed. The use of large ionization chambers 
with dosemeters enabling dosage rates of the order of the tolerance dose 
_ to be determined, is suggested as a valuable means of checking protection. 
measures, AUTHOR. 
1666. Radiation from a l.v. X-ray tube (cautery technique). L. F. 
LaMERTON. Brit, J. of Radiology, 18, pp. 136-146, April, 1940.—A study: 
has been made of the physical properties of the radiation produced at 
44kV by the “ Metalix”’ therapy apparatus: Absorption measurements 
in Al, water, and certain other solutions are described. The first half- 
value layer of the unfiltered radiation is found to be 0-30 mm. Al, corre- 
sponding to an equivalent wavelength of 840 X.U. Central axis depth- 
dose curves for the unfiltered and filtered radiation at various focal-skin 
distances are given, together with some complete isodose curves. A con- 
denser chamber for the measurement of the dosage-rate in air which may 
be used with standard Victoreen condenser dosemeter is described. A sur- 
face dosage rate of 7 610r./min. is obtained with the unfiltered radiation 
at the shortest focal-skin distance (2-0 cm.), but the penetration is very 
small, 4 mm. of water being sufficient to reduce the dosage-rate to one half 
of its surface value. Owing to the heavy absorption of the water the 
amount of scattered radiation outside the geometrical edge of the beam is 
small. Measurements of the stray radiation around the tube are de- 
scribed. The results of other workers are discussed, and, finally, a de- 
scription is given of an attempt to determine the energy distribution in the 
spectrum of the radiation by an analysis of the absorption curve in Al. 
AUTHOR. 
: 1667. Measurement, in roentgens, of the y-radiation from Ra by the 
free-air ionization chamber. L.S. Taytor anp G. SInceR. Bureau of 
Standards, J. of Research, 24, pp. 247-268, March, 1940.—The free-air 
ionization chamber is the accepted standard for calibrating X-ray dosage 
measuring instruments. With the advent of supervoltage X-rays, the need 
for proven standards for this range has arisen. The present paper describes 
an investigation of the applicability of the free-air pressure ionization 
chamber for measuring radiation at the h.f. end of the X-ray spectrum, 
that of the y-radiation from Ra. 
VOL. XLIII.—a.—1940. 
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collimated beam of y-rays at pressures up to 10 atm. Because of inability 
to obtain full current-voltage saturation, application was made of the 
extrapolation of reciprocal current-voltage curves in accordance with the 
Joffe-Zanstra theory. This was first tested carefully with 350-kV X-rays 
at 1-, 6-, and 10-atm. pressure and found to hold within the experimental 
limits. It was found that at 10-atm. pressure a plate separation of about 
35cm. is necessary to utilize the full electrical range. Ranges in the for- 
ward direction were not effectively greater than 70cm. Measurements 
of the y-ray emission from Ra gave a value of 8-16 roentgens per mg. /hr. 
at a distance of 1 cm., which is in line with several similar determinations 
by other methods. — AUTHORS. 
1668. Protection in radium teletherapy at Westminster Hospital. 
C. W. Wirson, Brit. J. of Radiology, 18, pp. 105-107, March, 1940.— 
Sievert-type condenser ionization chambers have been used for measuring 
the stray radiation received by operators in the course of their duties which 
consist in applying the Ra beam unit treatment to patients. The Sievert 
chambers were constructed of electron metal 1 mm. thick, 6 cm. long and 
1 cm. dia., with amberoid insulation, and they had a sensitivity of 500 V/r. 
(on the basis that 1 mg./hr. at lcm. = 8r.). Using the 2 gm. unit with 
5 cm. Pb protection an average daily dose of 0-24 r. was received. Using 
the 4 gm. unit with a container of W alloy 5 cm. thick equivalent to 7-5 cm. 
of Pb [see Abstract 1342 (1938)] the protection afforded by the containers 
was such that the tolerance dosage rate of 10-*r./sec. existed at 2m. 
from the units when they were directed vertically downwards ; the average 
measured daily dose was then 0-18r. When, however, the 4 gm. unit 
and the 2:gm. unit were used together in the same room, it was necessary 
to apply stringent rules for the safe use of the units, to arrange that the 
Ra containers when not in use were lowered into a Pb well 56cm. thick 
and to employ a system of remote control. It was then found possible 
to reduce the average dose received by the operators below the recognized 
tolerance of 0-25 r. per diem to 0-13. None of the personnel has had any 
illness which could be attributed directly to the effects of radiation. 
Act, 
#1669. Model head and dose finder. F. W. Spurs, Brit. J. of Radio- 
logy, 18, pp. 147-148, April, 1940.—A dose finder is described for use in 
conjunction with a transparent model head. Points inside the head are 
located by means of two light beams, and dose estimations are then made 
we an isodose chart which can rotate about its principal axis. AUTHOR. | 


3 See also Abstract 1593 and 
- 7908. Electrical function of nervous tissue. H. Beau and H. Fischgold. 


OSCILLATIONS AND WAVES. 


1670. Earth magnetic changes and Dellinger’s effects of radio waves, 
M. Hrrayama. Geophys. Mag., Tokyo, 18, pp. 117-135, Dec., 1939.— 
After an analysis of the statistics of radio fade-outs observed in Japan 
during 1935-6, and of simultaneous magnetic disturbances, a theoretical 
discussion of the magnetic effects produced by a sudden change in the 
ionization of the ionosphere is pursued. It is concluded that if the dis- 
turbed region in the ionosphere subtends at a point on the earth’s surface 
below its centre a semi-vertical angle greater than 10°, the magnetic effects 
at the point are practically the same as if the whole ionosphere were dis- 
turbed. It also follows that if a restricted disturbed region passes over a 
point:on the earth’s surface, 
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boundary of the region passes over the point. Observations appear to 
indicate that the disturbed regions are too small to be accounted for by 
sunspots, and are more probably due to chromospheric eruptions. The 
time interval between radio fade-out and magnetic disturbance depends 
on the conductivity of the ionosphere. The bearing of these results on 
the interpretation of trope osages and the effects of atmospheric tides is 
briefly discussed. J. PA. 

1671. Reflection and absorption of radio waves in the ionosphere. 
K. B. Matnur. Nat. Inst. Sci., India, Proc., §, 2, pp. 167-183, 1939. 
—Curves showing variation of refrdittive index and absorption coefficient 
with height have been drawn for different frequencies for a simple layer, in 
the quasi-transverse and quasi-longitudinal cases. Assuming that the 
reflection takes place where the variation of refractive index with height is 
very large, the points where reflection takes place and the corresponding 
total integrated absorption coefficients have been calculated. It has been 
shown that the reflection corresponding to the condition 4 = oo is not 
possible. The extraordinary ray is shown to be more absorbed than the 
ordinary ray in all cases, except in the quasi-transverse case for frequencies 
greater than the gyromagnetic frequency where the reverse is the case. 
In the non-deviating region the extraordinary ray is less absorbed than 
the ordinary ray. AUTHOR. 

1672. Absorption of radio waves in the earth’s atmosphere. R. R. 
Baypal AND K. B. Matuur. Nat. Inst. Sci., India, Proc., §, 3, pp. 325- 
344, 1939.—In this mathematical paper, magneto-ionic theory is developed 
along familiar lines, and a clear distinction is made between the special 
types of propagation termed (1) quasi-transverse and (2) quasi-longitudinal, 
which are defined by the condition that [2(r — B)w,/w,]* is much less or 
much greater than 1; = Wo, = Pales)/P; is the Larmor 
frequency, p the pulsatance of the waves. Making simple assumptions 
regarding the variation of electron density and collision frequency with 
height, the following special cases are analysed, viz.: A. Both magneto- 
ionic components are governed by (1). B. The extraordinary wave is 
governed by (2) and the ordinary by (1). C. Both waves are governed 
by (1). These cases are found to be applicable to different magnetic 
latitudes. The question of absorption is then investigated, firstly in the 
non-reflecting region of the ionosphere, away from, and then near the 
magnetic equator ; and secondly for the reflecting regions, for equatorial, 
intermediate, and high latitudes, The different absorptions for O and E 
rays are discussed. 7. A. 

1678. Absorption and reflection of radio waves at oblique incidence and 
their relationship with vertical incidence phenomena. K. B. MarTuHour. — 
Nat. Inst. Sci., India, Proc., 6, 3, pp. 345-357, 1939.—It is extremely 
useful to obtain data for long-distance transmission of electromagnetic 
waves through the ionosphere from observations made at vertical incid- 
ence. Martyn first showed that the absorption for oblique propagation 
is simply related to that observed at vertical incidence with the three 
simplifying assumptions : (7) that the gradient of electron density is every- 
where vertical and similar throughout the path of the ray, (iz) that the 
earth’s magnetic field can be neglected, and (#77) that the earth is flat. 
Smith further showed that the maximum usable frequency for oblique 
propagation could also be derived from the characteristics of (P’ — f) 
curves obtained at vertical incidence under the same assumptions as those 
of Martyn. Millington [see Abstract 4261 ae! developed the. above 
VOL, XLIN,—A,—1940. 
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theorems for a curved earth and showed them to hold for a relatively 
thin layer. Millington’s work has been further modified by Smith to 
allow for a thick layer assuming linear distribution of electron density, 
but he has only derived an expression for equivalent frequency. In the 
present paper, starting from Smith’s theorems [see Abstract 2031B (1938)], 
relations have been deduced both for equivalent frequency as well as for 
absorption for the cases of linear and exponential gradient of electron 
density. AUTHOR. 
1674. Theory of reflection of very long radio waves from the ionosphere. 

M.V.Wirkes. Roy. Soc., Proc. A,175,pp. 143-163, April 10, 1940,--This 
paper is concerned with the theoretical interpretation of the experimental 
data already published. [see Abstract 2655 (1939)] on the reflected wave 
received via the ionosphere at short distances (about 90 km.) from the 
British Post Office transmitter at Rugby (wavelength 18 800 m.,16 kc. /sec.). 

It is shown that the diurnal changes in reflection height are in agreement 
with what would be expected if reflection took place from the bottom of a 
region of the type described by Chapman, in which the ionization is in 
quasi-equilibrium with the changes in zenith angle of the sun. The polari- 
zation and amplitude of the wave reflected from a layer of ionized gas in a 
magnetic field when a plane polarized wave of wavelength comparable with 
the dimensions of the layer is incident on it are discussed, and in particular 
the type of wave reflected from a Chapman region is deduced. It is shown 
that the observed constancy of the amplitude of the downcoming wave until 
near the end of the sunset period leads to the conclusion that in the reflect- 
ing region the frequency of electronic collisions is not greater than about 
2 X 10° per sec., and the possibility of collisional absorption taking place 
below the reflecting level is discussed. The question of whether or not 
the “ Lorentz term ” is to be included in the magneto-ionic equations is 
considered, and it is shown that the long-wave evidence, though not 
conclusive, appears to be against including it. ; AvtTHOR. 


See also Abstracts 1540, 1625, 1633. 
PHOTO-ELECTRICITY. 


1675. Photo-electric and optical properties of Naand Ba. R. J. Maurer. 
Phys. Rev., 57, pp. 653-658, April 1, 1940.—Experimental spectral dis- 
tribution curves have been obtained for Na and Ba using polarized and 
unpolarized radiation. The work function of Na was determined as 
2-28 eV and that of Ba as 2-48eV. The experimental data are compared 
with the theory of Mitchell [see Abstract 2438 (1936)]. The theory fails 
to account satisfactorily for the absolute photo-electric yields and for the 
ratio of the photo-electric yields obtained with radiation polarized parallel 
and perpendicular to the plane of incidence. AUTHOR. 

1676. Photo-electric effect of metals at high temperature. M. DELLA 
CorTE. Ricerca Seientifica, 10, pp. 1096-1098, Dec., 1939.—Com- 
parison of the characteristic curves of a diode taken when the cathode 
(a W filament at 2100°) was irradiated with infra-red and with visible 
light, show that visible light: gives rise to an appreciable number of photo- 
electrons, although at room temperature the photo-electric threshold of 
W is 2660 A. The effect is in qualitative agreement with theoretical 
considerations of Fowler. L. 

* 1677. Characteristics of 3-electrode photocells, T.FRanzini. Ricerca 
Sctentifica, 10, pp. 1025-1030, Nov., 1939.—Describes the construction of 
3-electrode photocells of various types, viz., Na, K, Rb and KH, both solid 
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and thin film, i vacwo and witha gas filling, H, or He. «The relation be- 
tween the current for a given illumination and the voltage applied to the 
_gtid is given for certain types of cells. 
1678. Photovoltaic cells with Ag-AgBr electrodes. Part Il. Optical 
‘sensitizing by dyes. S. E. SHEPPARD, W. VANSELOW aND G. P. Happ. 
Kodak Research Lab.,, Comm. No. 742. J. Phys. Chem., 44, pp. 411-421, 
April, 1940.—An investigation has been made of the effect of an optically 
sensitizing (cyanine) dye on the photovoltaic effect with Ag-AgBr electrodes. 
It was established that definite optical sensitizing of the primary negative, 
“OF photoelectronic, effect was effected. Light absorbed by the adsorbed 
dye,—and which is not absorbed by AgBr itself—produced relatively large 
(electronic) .photocurrents, At the same time, it was shown that the 
_adsorbed dye acts as a halogen acceptor, diminishing the (reverse) positive 
effect, and this function occurs whether the active radiation is that ab- 
sorbed by AgBr or by the dye. The results are in excellent agreement with 
_those obtained in the study of the photolysis of dye-sensitized silver halide. 
The.results give further confirmation of the theory previously proposed by 
the authors for the photovoltaic effect with silver-silver halide electrodes. 
It is ‘again shown that this effect can be analysed into an initial photo- 
electronic effect, produced by photoelectrons released from the silver 
halide passing into the silver metal, and a relatively delayed chemical 
effect, viz., the reaction of halogen with the silver. This latter process 
‘produces an e.m.f. opposing the primary effect. The results, at present, 
do not permit a conclusion as to whether the electrons are initially released 
from the dye by absorption of light and recovered from bromide ions of the 
crystal (with release of Br,), or whether the dye merely transmits sufficient 
‘energy to'the crystal to separate electrons and halogen. {For Part IT see 
Abstract 1243 (1930).} AUTHORS. 
~~ 1679. Photo-e.m.f. in photo-elements of the metal-semiconductor-metal 


type. Part VI. G. Méncu. Ann. d. Physik, 36, 6, pp. 657-566, Nov., 1939.— 


Observations of the photo-e.m.f. with natural and pure synthetic crystals 


‘of Cu,O have given contradictory results. [see..Abstract 917 (1940)]. 


(a) At room temperatures cuprite gives a photo-e.m.f., but not pure Cu,O 
crystals. (b) If the effect, like the thermo-e.m.f., depends on the diffusion 
of electrons then both effects should have the same sign whereas in cuprite 
they are opposite. (c) At low temperatures an effect occurs with pure 
Cu,O of the same sign as the thermo-e.m.f. From the collected value of 
photo and thermo-e.m.f.’s for different:substances two classes may be dis- 


tinguished : (1) Those materials (pure insulating crystals) in which. the 
‘sign of the thermo and photo-e.m-f.’sare similar. Insuch cases their photo- 
effect is termed the ‘‘ normal photo-e.m.f. *’ of the internal photo-electric 


effect, (2) those crystals (minerals) showing more complex behaviour. From 

a previously derived we Regaine for the thermo-e. m.f, arelation for the photo- 

e.m. f. is | B, 


gapenie. J. of Applied Physics, 11, pp. 299-300, April, 1940.—Experi- 
mental verification of a theory of edge. grinding i is given bydemonstrating 
the presence of elastic waves along the X axis of a low frequency-tempera- 
ture coefficient quartz plate. AUTHOR. 
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1681. Anode effect as function of temperature, P.L.Coprtanp. Phys. 

_Rev., 57, pp. 625-634, April 1, 1940.—The anode effect [see Abstract 912 
(1936)] has been investigated as a function of temperature first with a 
diode in which the plate could be separately heated and then with a triode 
in which a grid maintained at a controlled temperature could be charged by 
passing an electron current to it.. The results indicate: (1) that with the 
grid at or near room temperature, its surface charge may be high enough 
to shift its effective contact potential by as much as 2 or 3 V, and (2) that 
the magnitude of the surface charging decreases rapidly with temperature, 

being limited to about 0-1 V at 600°K., and not being detected at all 
above 675°K. Time studies for the drift of contact potential were made. 

It wds found that if the contact potential shift was plotted against the 
logarithm of the time, the resulting graphs were nearly linear. This fact 
suggests that the drifts involve groups of electrons with different binding 
forces ; so that the effective time constant of the discharge of the surface 
varies continuously during the history.of the drift. AUTHOR. 


1682. Thermal ionization of barium. B. N. Srivastava. Roy. Soc., 
Proc. A, 175, pp. 26-35, March 28, 1940.—In this paper a new method has 
been described for experimentally studying the thermal ionization of gases. 
The apparatus used has already been described in detail by Saha and 
Tandon elsewhere. Thermal ionization of Ba vapour has been investigated | 
at various temperatures and the equilibrium constant and the effective 
energy of ionization have been calculated. The results obtained agree, 
within the limits of experimental error, with the theory of thermal ioniza- 
tion. The results also support the usual interpretation of the well-known 

Ba anomaly in the solar spectrum, and yield for the effective. ionization 
energy at 1500°C. a value of 114-1 kg.cal., though the ionization potential 
of Ba is 5-19 V corresponding to 119-5 kg.cal. The theoretical value 
for this quantity at 1 500°C. is 114-4 kg.cal. . AUTHOR. 

1683. Thermionic emission, migration and evaporation of Ba on W. 
J. A. BEcKER AND G. E. Moore. Phil. Mag., 29, pp. 129-139, Feb., 
1940.—Data here given show that some regions of a W filament require 
more than 6 times as much Ba as others for optimum emission. The 
tates of both migration and evaporation depend on the crystal surface, 
the temperature and the amount of Ba on the surface. Ba migra- 
tion on W can be observed at temperatures as low as 970°K., is readily 
observed at 1025°K. and is rapid at 1070°K. Evaporation is ob- 
served on some crystals at temperatures as low as 1025°K., while on 
others it is slow even at 1260°K. At 1300°K. it is rapid for all crystals. 
‘These temperatures probably vary with the oxygen contamination which 
comes over to the filament with the Ba. For Ba concentrations near the 
optimum there exists a range of temperature over which migration is readily 
observed, but where evaporation is not noticeable. Measurements of 
electron emission after all the Ba is evaporated show that the filament is 
contaminated by an electronegative material, probably oxygen. Ba tends 
to migrate towards the megeye end of the filament, thas —— ioniza- 
tion of adatoms. : BT A. W. 


See Abstract 1679. — 
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